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In this large, daylight plant—the 
world’s largest plant devoted exclu- 
sively to the manufacture of fire- 
proof roofing—Federal Tile is made 
by highly skilled workmen super- 
vised by men who have for years 
specialized in the theory and prac- 
tice of manufacturing concrete roof 
tile. The material used is the finest 
of stone-concrete properly seasoned 
and scientifically reinforced. 






















The Federal engineering staff works 
with the architect and contractor 
from the time plans are taking shape, 
giving assistance in the design and 
construction of the supporting struc- 
ture; and finally the roof is installed 
either by an experienced Federal 
erection crew or under the super- 
vision of an erection expert. 






It is because Federal Cement Tile is laid 
as well as made by the Federal Cement 
Tile Co., that it is possible to guarantee it. 
Federal Tile is made for all flat and pitched 
surfaces with and without glass inserts. 















and 
guaranteed 


The Federal guarantee is famous. 
This unqualified warranty is the 
best evidence of the confidence of the 
Federal organization in its product. 








FEDERAL CEMENT TILE CO. 
110 SO. DEARBORN ST., CHICAGO 


FEDERAL 
Cement Tile 


“The Roof for Permanence” 
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Politics and Conservation 

ASHINGTON’S reaction to the Teapot Dome 

scandal is entirely political. An issue has been 
suddenly thrust into what promised to be a colorless 
presidential campaign and the politicians have pounced 
on it like a terrier on a rat. The seasoned reporter at 
the capital, who watches from a non-partisan isle of 
safety the performance of the political marionettes, has 
now before him one of the best acts in years. But to 
those outside the political bull-ring the disclosures are 
profoundly depressing, not alone because a small town 
politician raised to national prominence has been shown 
entirely lacking in the sense of responsibility of public 
office, not only because the Navy is suspected of 
justifying the means by the end to be achieved, not 
alone because of the callousness displayed by the mil- 
lionaire Doheny in his smug and self satisfied public 
tale of prominent officials and ex-officials dancing to the 
wave of his oily wand, but because of the insidious 
effect on public confidence in our institutions that all 
of these sordid details of the scandal must have. The 
bitter-end conservationists have the best ammunition 
they have ever had, and the argument that the best way 
to develop national resources is by private enterprise 
under government control has had a body blow. The 
sad thing is that this doubt as to the integrity of public 
officials and the certainty of the cupidity of the monied 
producing interests is founded on one incident in which 
weak men participated and that by it the unselfish 
public servant and the honest private developer suffer. 


Winter Failure of Concrete 


OLLOWING the habit of structural accidents, the 

Benton Harbor collapse is different from all of the 
long line of concrete failures that have preceded. In 
the first place, nothing similar to the slow, seemingly 
deliberate, disintegration exhibited in this case has 
been reported previously. In the second place, the col- 
lapse came as near to 100 per cent failure as could be, 
which is equally unprecedented. Both of these features 
are puzzling, and perhaps both are related in some way 
to the cause of .the failure. Other features of the ease 
are more common—the fact that it is a winter failure, 
the doubts relating to the quality of the aggregates and 
of the cement, and the uncertainty as to whether the 
cold-weather precautions taken were adequate. On the 
scanty data available at present, freezing or at least 
delayed set of the concrete is most under suspicion; 
but, as T. L. Condron points out in his report on 
another page, the framework of the lower stories had 
ample time to set up before heavy frost, yet it went 
down like the rest and shows the same crumbling char- 
acteristic. In any event it is not easy to reconcile the 
long-drawn-out collapse, occupying more than twenty- 
four hours, with any known weakness of winter con- 
crete. Regardless of the final findings of cause, how- 





ever, it is particularly regrettable at the present time 
that through this accident doubt should be cast on the 
wisdom of winter building, when strong efforts are be- 
ing made to do away with seasonal work in building 
operations. It might also be noted that the questions 
recently raised concerning the sufficiency of present-day 
knowledge of cement may find encouragement in this 
most serious of winter failures. Nothing has yet been ad- 
vanced, so far as we know, to show that cement can 
be made more insensitive to cold by changing its con- 
stitution, though of course it would be futile to deny 
such a possibility in advance. 


Light on “Municipal Extravagance” 
LLEGATIONS of “municipal extravagance” have 
been common of late. Rarely have these been 
based on a careful examination of readily available 
statistics. Where specific figures have been cited al- 
most never has there been an attempt to reduce these 
to a common basis of comparison in the light of post- 
war conditions. Stijl further has it been from the minds 
of the critics to attempt to set up a standard by which 
a city could judge whether a proposed increase in oper- 
ating or capital expenditure would be financially justi- 
fied or whether the cost of a permanent improvement 
might best be met from current taxes, from assessment 
for benefits or from a bond issue. Elsewhere in this 
issue, Mr. McGhee has rendered valuable service by 
taking from the Census Bureau’s Financial Statistics 
of Cities certain per capita figures from 1903 to 1921 
and applying thereto correction factors to show how the 
yearly figures compare when reduced to dollars of the 
same purchasing power. The results will surprise those 
who have not gone into the matter themselves, for with 
these corrections the increases shown by the crude fig- 
ures largely disappear. Mr. McGhee then shows how 
temporary expedients may be used to stave off some 
of the burdens of high prices and passes to a study 
of how a city may determine whether or not a proposed 
municipal improvement is financially warranted. Here 
and elsewhere in his article he makes the sound sugges- 
tion that the use of assessments for benefits as a means 
of meeting the cost of municipal improvements might 
well be used more often than it is. It is by such analyses, 
comparisons, interpretations and suggestions as these 
rather than by parrot-like cries of “municipal extrava: 
gance” that a real municipal economy will be effected. 


Action on Contract Bonding 


OGRESS in a substantial measure was made by 

the roadbuilders and general contractors, in conven- 
tion recently in Chicago, toward harmonizing the dis- 
pute which has developed over contract bonding prac- 
tices. Briefly, the action initiated at New Orleans by 
the state highway officials and the general contractors, 
which was to call into their joint-committee conferences 
representatives of the surety bonding companies, was 
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confirmed by the two conventions in Chicago and sup- 
ported by officials of leading surety companies. This 
decision to thresh out their differences over the con- 
ference table very materially simplifies the contract 
bonding situation. It reaches even farther and prom- 
ises results which, so far, all the long-distance debating 
has not given. No small part of this promise lies in 
the changed attitude of mind on both sides which came 
about as the leaders of the conventions got into lunch- 
table and lounging-room talks and in these unofficial 
sessions came to see each other’s viewpoint and to 
know each other as men disposed to be fair and con- 
siderate in business. Altogether there is a real pros- 
pect of constructive work in contract bonding reform 
by the enlarged joint committee whose meetings will 
begin soon. 


Spending Money on Existing Parks 


HE PROPOSAL to spend several million dollars to 

roof over the New York Central’s: tracks along 
Riverside Drive at New York City is another example 
of the common tendency to spend money in embellish- 
ing existing parks that are already adequate, rather 
than to spend it on providing new park spaces. Al- 
most every city has one or more examples of it; the 
Riverside Drive proposal is conspicuous only on account 
of the amount involved and the fact that some parts 
of the plan are of timely value. If the seven miles of 
New York Central tracks along Riverside Drive at New 
York City are ever to be roofed ovgr to provide a new 
roadway and more park space then the time to plan for 
it is now—when the New York Central’s scheme for the 
reconstruction of its whole West Side line is waiting the 
approval of the Transit and Public Service Commis- 
sions. For this reason Controller Craig’s idea that a 
viaduct over the New York Central yards below 72nd 
Street would greatly improve traffic conditions on 
Broadway below that point is a good one. But, except 
for the building of that viaduct, we see no immediate 
need for the suggested expenditure of vast sums of 
money on an already beautiful parkway in a high class 
residential district while great areas in the congested 
districts are without sufficient park space. All that 
should be done now is to see that the New York Cen- 
tral’s structures above 72nd Street are designed in such 
a way that the roadway deck can be added at some 
later date. Below 72nd St. a viaduct seems both reason- 
able and desirable, but the money is not park money, 
it is traffic relief money. Park money, not only in New 
York but everywhere, should be spent in improving 
or in making new parks where they are most needed, 
not in adding to parks that are already large enough 
and sufficiently well equipped for the needs of the sur- 
rounding community. 


Hydraulic Fill Dam Nomenclature 


YDRAULIC methods of consolidating embankment 
in earth dams of recent construction have varied 
greatly from the original sluicing methods which gave 


engineers the name—hydraulic-fill dams. In the case, 
for example, of the notable Davis Bridge dam described 
in this issue the material hauled in without water 
selection and deposited along the edges of the dam 
embankment is washed down the beaches and into the 
core pool by streams from hydraulic giants. Again 
in several of the large dams for the Miami Conservancy 
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District the material, hauled in by trains and 
into large bins of timber and concrete, was the; 

up and mixed by giants and sluiced into sum: 
which it was pumped to the dam embankment : 
deposited very perfectly in the traditional n 
hydraulic-fill dam construction. 

Quite different methods, of course, are repress} 
Wichita Falls, Texas, where earth deposited mechan. 
ically in layers was consolidated by pounding «a; 
some of the Miami Conservancy District dams \y 
parts of the embankment placed mechanical), 
sloughed and compacted by water injection by means of 
nozzles inserted deeply into the fill. These last methods 
obviously cannot be designated as hydraulic fill methods. 

Do not the methods at Davis Bridge dam and in the 
Miami Valley fall also in some measure short of the 
original conception of hydraulic fill construction? Ip 
some of the dams for the Miami District the natura] 
bank of material was broken down by giants and 
sluiced to the pump sumps instead of being excavated 
mechanically and hauled by train to the pumps; water 
selection of material prevailed from the borrow pit to 
the dam embankment. This was the manner of things 
in the first western earth dam operations which gave 
us the term hydraulic fill as a dam construction process, 
Is it not the true hydraulic-fill process? 

Obviously the answer to this question has no very 
material significance except as it clarifies thought. The 
dams in the Miami Valley built by supplying the pump 
sump with material brought in by cars loaded by drag- 
line excavators are perhaps just as good as, or, it may 
be, better than, earth dams built by water carriage of 
material from the borrow pit to the pump sump. But 
precision of thought is rather needed, for each of the 
processes of water consolidation mentioned have been 
written of by engineers as examples of the hydraulic 
fill method of constructing earth dams. 

If the Davis Bridge dam is to be considered a 
hydraulic-fill dam, and there may be no good reason 
why it should not be so considered, it is the highest 
structure of its type ever constructed. Incidentally, 
another type of dam, the rock fill, likewise native to 
the Pacific Coast, is setting its record of greatest 
height in the Dix River dam now under construction 
near Danville, Ky. 


Reforestation and Wood Conservation 
EPLETION of the nation’s stock of standing tim- 
ber has recently crystallized into a definitely recog- 
nized national problem. A few states have been active 
in forest care and reforestation for a number of years, 
and the state of Washington recently passed a forest- 
land purchase bill based on a broad plan for maintain- 
ing the huge timber values on which the prosperity of 
the state in large part depends. National action has 
been limited to the reservation of national forests and 
the control of timber cutting in them, leaving the gen- 
eral problem of re-creating the present commercial for- 
ests untouched. It seems to be a fact that timber-land 
owners and lumber companies can afford to cut timber 
but cannot afford to reforest and hold the land for 
another crop. Such operations can be carried out with 
success only on a scale far beyond the capability of any 
individual interest. Therefore, the lumber and timber 
interests have come to join hands with the forest con- 

servation advocates in drafting a reforestation law. 
The most radical and perhaps on all accounts most 
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noteworthy proposal is that contained in a bill drawn up 
by a committee directed by Gifford Pinchot, Governor of 
Pennsylvania, which undertakes to establish govern- 
ment supervision of all timber utilization operations, 
and to encourage conservation methods of timber cut- 
ting and other forest exploitation by taxing all opera- 
tions and returning the bulk of the tax in the form of 
a bonus to those operations which are carried out in 
conformity with government regulations. Purchase of 
reforestation land is also provided for. A rather differ- 
ent bill has been drafted by a Senate committee and 
introduced by Senator McNary. This bill provides for 
equal contributions of state and nation to forest super- 
vision and reforestation, but apparently does not con- 
template purchase of reforestation land except such as 
is located “within the watersheds of navigable streams,” 
and “will promote or protect the navigation of streams 
or will promote the production of timber thereon.” 

That promotion of constructive forestry is a national 
need can hardly be open to doubt, in view of the chang- 
ing grades and qualities of lumber and the increasing 
prices. What form this promotion should take seems 
to be still subject to wide differences of opinion. Early 
discussion of the subject will be likely to hasten the 
adoption of a workable policy, which is desirable for 
the reason that even immediate beginning of work in 
reforestation would hardly be able to reach a balance 
with timberland depletion in less than several decades. 

Springing from causes related to those back of the 
reforestation movement, the efforts in behalf of more 
efficient lumber utilization have produced at least one 
result. Basic lumber and timber sizes have been brought 
near to the point of standardization by more definite 
agreement on minimum sizes of dressed lumber. This is 
in itself a trifling advance, as may be seen particularly 
from the fact that lengthy conferences and much cir- 
cularization and correspondence were devoted to the 
question whether the minimum dressed 1-in. thickness 
should be #8 or #$ in. However, the aggregate of 
the efforts being made to reduce weight through un- 
necessary or ineffective grading, through variation of 
sizes, and similar losses is of decisive importance to 
wood conservation. 


« The Truth Prevails 


HE expected has happened in the case of the 

engineers indicted for conspiracy to control the 
construction program of the late war. At the first 
opportunity for judicial review the charges have been 
thrown out of court. Judge Hoehling’s decision, 
abstracted in our news pages, is comprehensive and 
complete; it strips the malicious and all embracing 
indictment of its implications of widespread criminal- 
ity and reduces the charges to three—that the men 
accused conspired to deprive the Corps of Engineers 
of their statutory prerogatives, to violate a statute re- 
quiring competitive bidding on war construction, and 
to influence higher officials to commit these illegal 
acts, the main result of which was to put in effect the 
cost-plus contracts to the loss of the government and to 
the benefit of the contractors. The judge demolished 
all these charges, but he goes further and condemns 
the general atmosphere of criminality and graft that 
surrounds the indictment but which is justified neither 
by the facts or by the specific charges. The decision is 
a complete vindication of the men so unjustly drawn 
into the meshes of a political persecution. 
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The men thus accused did not need this vindication in 
the eyes of their professional brethren. Two distin- 
guished committees of engineers had already guaran- 
teed their innocence of wrongdoing after a thorough 
investigation of the acts the Attorney General called 
crimes, and engineers have greater faith in the judg- 
ment of. Arthur Talbot, Charles T. Main, E. W. Rice, 
F. L. Cranford, Francis Blossom and Charles A. Morse 
than they have in that of Harry M. Daugherty. But 
the general public knew only that the men who planned 
the war construction program had been indicted for 
conspiracy to defraud the government, and the stigma 
of indictment hung over them for fourteen months. 
That stigma has now been removed, but its removal 
cost its victims a great deal of money and mental 
stress. For this unjust burden on men who served 
their country fairly and honestly in its hour of need 
the Attorney General of the United States and his 
subordinates must take all the blame. 

Criminal procedure requires that before a man can 
be tried for violation of the law he must be formally 
charged with that violation by a Grand Jury to which 
a fair presumption of guilt is presented by a govern- 
ment attorney. The accused has no representation 
before that jury; the entire case is in the hands of the 
prosecuting attorney. By its very nature the fairness 
of this procedure must rest on the fairness of that 
attorney, and our criminal jurisprudence rests on 
the assumption that the prosecuting attorney has 
as high a sense of justice as the judge who eventually 
tries the case. When that attorney is one of a group 
hired for the specific purpose of justifying the charges 
made by a partisan majority of a congressional com- 
mittee just prior to a presidential election, and de- 
pendent for his continuation in office on the continued 
bringing of indictments, the fairness of the attorney 
is justly subject to suspicion. That suspicion is turned 
into conviction in the case of the construction division 
indictment. Judge Hoehling’s analytical destruction of 
that indictment only confirms the self-evident falsity 
of the charges-made against Benedict Crowell,- William 
A. Starrett, Morton C. Tuttle, Clair Foster, Clemens 
Lundoff, John H. McGibbons and James A. Mears. The 
Department of Justice has now one more blot on its 
already soiled escutcheon. 

Every engineer has an individual duty in spreading 
the result of this case. Unfortunately, the news of 
misdoing travels faster and farther than news of 
vindication. The whole engineering profession was 
besmirched by the charges against the men who devised 
our war construction program, not only because those 
men were respected members of the profession, but 
because what they did had been approved by committees 
of our technical societies. The charges have now been 
disproved, under the closest of judicial scrutiny, but 
their sinister effect will still go on. No stone should be 
left unturned by the engineers of this country in put- 
ting before the people the gist of Judge Hoehling’s 
decision. 

The public should know that an unprejudiced judge 
has ruled that the charges so freely made against the 
engineering control of our war construction were for 
the most part reckless and unsustained and that 
the specific accusations of misconduct were untrue. 
Here is a real opportunity for public service that al! 
technical societies and local branches should be quick 
to embrace. 
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Turning the Yellow River Back Into Its Channe! 


Chinese River Cuts 6,000-ft. Gap Through Main Dike—New Channel Excavated and Old Chann: 


‘| Closed 


by Rock-Fill Dam—Cost of Excavation by Chinese Labor 


Manuscripts describing this work were received 
simultaneously from Mr. Whitham and Mr. Todd. 
Rather than wait the long time necessary to get 
mail back and forth to China the accompanying 
article was prepared from the available material. 
Acknowledgments are made to both the original 
sources.—EDITOR. 


N INTERESTING piece of river work was com- 
pleted last summer on the lower Yellow River, in 
China, on which American engineers were employed 
to repair a serious break in one of the dikes and to 
turn back the river into its former course. The break 
occurred at Kung Chai Kou, 8 miles above Li Chin, 
in Shantung Province, in late July, 1921, at the height 
of the flood season. Though the break was discovered 
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when it was only 50 ft. wide, funds for making repairs 
were too slow in coming and the next month saw the 
break widen to 6,000 ft. and the old bed below the 
break left dry, except for a narrow channel about 
40 ft. wide where backflow from the ponded area out- 
side the break worked back into the lowered stream bed 
of the river. 

The lower portion of the Yellow River Valley is made 
up of a vast delta, which is peculiar in that it extends 
nearly 400 miles inland from the Shantung Mountains 
on the coast. It is probable that at one time this lower 
portion of the valley was a shallow inland sea which 
has since been filled up by silt brought down by the 
Yellow River. For the past three or four thousand 
years of recorded history the Yellow River has fre- 
quently, almost annually, changed some part or all of 
its course across this densely populated delta. During 
all these centuries the Chinese people have endeavored, 
by the use of dikes, to keep the river within its course, 
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I—METHOD OF CLOSING BREAK IN YELLOW 


so that the break in the dike which occurred jn July 
1921, was nothing unusual. The Shantung Yellow River 
Bureau made surveys of the surrounding country th, 
following fall and proposed the scheme for closing the 
gap in the dike and turning the river back into its 
former channel, shown in Fig. 1. This plan of opera: 
tion included a cutoff channel across the point that had 
been built up by silting within the main dike and the 
construction of a new dike across the flood flat on 
the left bank of the river. This dike was to be eop. 
nected with three stone groins projecting far enough 
out into the river to throw most of the flood flow inty 
the newly excavated channel. No provision was made 
for a dam to cut off the flow through the dike as it was 
hoped that after the flood had washed the new cutof 
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RIVER DIKE PROPOSED BY CHINESE ENGINEERS 


channel deep enough, the main stream would go that 
way and the breach in the north dike could be repaired 
by the usual Chinese method of gradually building out 
from the two ends of the broken dike with great 
bundles of kaoliang stalks and heavy mats, at times 
of low water, until the breach was small enough to 
close it by floating in a great bundle of stalks and then 
packing the dike with mats and earth until it once 
more became watertight. 

Money to finance the work was raised by the Shan- 
tung government and the China International Famine 
Relief Commission, the latter commission contributing 
25 per cent of the cost. When estimates on the pro- 
posed work were received, it was found that a Chinese- 
American firm in Shanghai, the Asia Development Co.. 
estimated that it could be done for $1,500,000 in Chi- 
nese currency, or about $750,000 U. S. currency, which 
figure was less than half of the estimated cost accord- 
ing to the Chinese method of doing the work; cons 
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Moving earth with basket men 


Native quarters dug-in for warmth 


Pile driver timber hauled 40 miles 


River flowing in the new channel 
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Dumping rock in the diversion dam 


Ice jam that threatened the work 


FIG, 2—DETAILS OF THE WORK AND OF CHINESE METHODS OF CONSTRUCTION 


quently the contract was awarded to the Asia Develop- 
ment Co. and work was started on Dec. 1, 1922. The 
Plat as proposed by the engineers of this firm was 
Similar to that proposed by the Chinese engineers, ex- 


cept that it included a rock-fill dam across the river, 
just at the end of the new dike D, Fig. 3, and omitted 
the three stone groins, substituting one of kaoliang 


stalks built a little farther upstream. 


The main cutoff 
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channel remained about the same as in the Chinese 
plan, but below this channel, through the old river 
bed, a smaller channel was excavated for a distance of 
7 miles downstream, each channel having a gradient 
of 1 in 10,000. The cutoff, or leading channel, was 
made 500 ft. wide at the top and 300 ft. wide on the 
bottom, with an average depth of 12 ft., and the scour- 
ing channel farther downstream was made 100 ft. wide 
on the bottom and served to supplement and straighten 
the old channel of the river. These channels were de- 
signed to take the low water flow, ranging from 15,000 
to 40,000 sec.-ft., and to act as guiding channels for 
the flood flow, which exceeds 300,000 sec.-ft., in cutting 
a wider and deeper channel. The soil is all very fine 
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silt or loess, easily scoured out by currents of from 
5 to 8 ft. per second velocity. Two-thirds of the earth 
taken from the leading channel was thrown up to build 
dike A, Fig. 3, which is 200 ft. wide and 14 ft. high. 

The dam is the most interesting feature of this piece 
of work. It was built after the leading and scouring 
channels “ad been excavated, and consists of a rock-fill 
dam built around a substantial timber trestle 800 ft. 
long and 30 ft. wide, with four pile bents spaced 10 ft. 
on centers. The waterproofing of the face of this dam 
was accomplished by the use of 10,000 native reed mats 
and 300,000 burlap sacks filled with loess. The silting 
in front of the structure helped to make it watertight. 
Neither clay nor gravel were available for this work 
and the rock was quarried 100 miles up river and taken 
downstream in small river junks. It was all one-man 
sized rock and was placed by hand from small cars 
pushed by hand, loaded from the rock yards along the 
bank where the junks had discharged. A woven-wire 
mesh mattress was laid on the bottom of the river 
before the rock fill was started. After the dam was 
completed the old dike was repaired by the construction 
of new dike E, Fig. 3, and was straightened out by the 
construction of dike C behind the old dike, where it was 
liable to be scoured by the river in its new channel. 

As this piece of construction work was 77 miles from 
the nearest railroad and as roads were poor or en- 
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tirely lacking, one problem which had to be yp 
that of providing adequate highways. This 
cluded the construction of 40 miles of new yr 
the jurisdiction of the Shantung Internatio, 
Commission and the resurfacing of 37 miles of oq road 
Work was begun early in December and carried on 
throughout the winter, despite the ice jam which nearly 
wiped out the camp at the time of the spring break-up 
and the work was practically finished by July, 1993 
just ahead of the summer floods. During the winter 
from 3,000 to 4,000 coolies were employed on channel 
excavation and rock quarrying, and in summer the num- 
ber of coolies was increased until at one time it reached 
a total of 23,500. Work on the trestle was not started 
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FIG. 3—METHOD USED IN CLOSING BREAK IN YELLOW 
RIVER DIKE 


until March on account of the danger of ice jams in 
January and February. No great difficulty was experi- 
enced in this part of the work as the water was never 
over 22 ft. deep and the pile penetration about 25 ft. 
In comparing this work with similar work in Amer- 
ica, such as the closing of the Colorado River break 
at the Hind and Clarke dams in 1906-7, it is to be 
noted that the cost of labor and of equipment in China 
makes it advisable to use little special equipment, and 
do as much as possible by cheap hand labor. Aside 
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FIG. 4—CROSS-SECTION OF THE LEADING CHANNEL 


from a few pumps and engines for running them, the 
steam piledriver was the only piece of foreign equip- 
ment used. Chinese hand methods were used in dirt 
moving where basket or wheelbarrow work costs 7c. 
(U. S. currency) a cubic yard for 450-ft. carry from 
excavation to dump. The dikes adjoining the ends of 
the dam were built for 5c. a cubic yard, where the 
average carry was 150 ft. The men worked in small 
. gangs under a leader, somewhat like a subcontractor 
in this country. In order to speed up the work, a bonus 
system was put into effect whereby cash prizes, first, 
second, and third, were offered to the gang which moved 
the most dirt in a week... The winning gangs were 
given flags to fly until lost to another gang. 
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Long distance hauling by boat was the most expen- The ends of the trunnion shaft, on which the tower 
ia feature of the work and the charges ranged from is carried and rotated, are supported at a short distance 


$2 to $5 a ton for the 100-mile haul. Quarrying the 
limestone rock for the fill cost 12c. a yard. 

A construction camp with cantonment buildings for 
housing the staff and Chinese huts for housing the 
groups of thirty men was constructed near the site of 
the dam. The huts cost about $30 apiece. The Inter- 
national Committee of Y. M. C. A. placed trained work- 
ers in the camps who provided recreation and aided in 
the medical and hospital service provided by the com- 
pany. Only three deaths occurred during seven months, 
with 10,000 laborers in camp. 

The scheme as originally laid out by the Chinese 
Shantung Yellow River Bureau was prepared under 
the direction of a Chinese engineer, S. W. Lao. The 
work as finally laid out and executed was done by the 
Asia Development Co., Ltd., of which Paul P. Whitham 
is president and general manager. Oliver J. Todd was 
chief engineer and L. F. Patstone was assistant chief 
engineer for the first four months of the work, and for 
the last four months of the work Mr. Patstone was 
chief engineer and Irving B. Bush was assistant chief 
engineer. R. D. Goodrich, of Tientsin, China, acted as 
a consulting engineer during the early stages of the 
work. These men were assisted bya staff of Chinese 
and foreign engineers and supervisors. 


Army Engineers Build Disappearing 
Searchlight Towers 


Supported on Trunnion Shafts—Carefully Balanced 
for Quick Operation—Towers 45 Ft. 
to 100 Ft. High 


By E. D. CUMMINGS 
U. S. Assistant Engineer, Washington, D. C. 

OR MOUNTING the 60-in. searchlight of seacoast 

type the Corps of Engineers, U. S. Army, has built 
several depressing towers with certain novel features. 
These structures are called “disappearing searchlight 
towers” because they are supported on a trunnion shaft 
and, while carrying the searchlight, can be turned 
quickly to a prone position and as readily elevated to the 
vertical. The lowered position makes it possible to 
provide concealment from horizontal observation by 
taking advantage of natural objects such as hills, 
mounds, trees and brush. The ground also offers safe 
storage for the searchlight, when not in use, and is most 
convenient for making repairs or alterations to the light 
or its electrical equipment. 

The towers range in height from 45 to 100 ft. but the 
details are similar. Each frame is made of steel angles 
and has two short branches or arms at its top. A swing- 
ing platform, on which the searchlight is centrally 
placed and to which the fixed portion of its base is 
bolted, is suspended between these arms on two pins. 
It is large enough to permit several men to move around 
freely and manipulate the light in any direction, ver- 
tical or horizontal. 

This type of searchlight with its electrical equipment 
weighs about 8,000 Ib. and its top is a little more than 
10 ft. above the platform floor. Its light intensity is 
about one billion candlepower. Electrical considera- 
tions make it desirable to have the rheostat near the 
point of: control of light ‘and so the resistance sections 
are distributed, and attached under the platform floor. 





above the ground on two A-frames between which the 
weighted short or butt end of the tower swings. Each 
A-frame has a third leg which acts as a brace, all legs 
being securely anchored to the masonry foundation. 
The counterweight itself is mainly of concrete and is 
cast into the steel frame as a rigid part of the butt 
end of the tower. To allow for variations in platform 
loadings provision for exact adjustment of balance is 
made by means of small blocks of concrete or cast iron. 
Structurally, the tower is nearly symmetrical about its 
longitudinal axis; statically, it can be made exactly 
symmetrical by placing adjusting weights as needed, 
that is, the center of gravity of the short end of the 
tower can be brought into a straight line passing 
through the center of gravity of the long end and the 
rotation axis of the tower. This is necessary for mak- 
ing resistance to rotation uniform throughout the entire 
are of rotation. 

The trunnion shaft is keyed to the tower and its 
journals turn in bronze bushed bearings on the 

















FIG. 1—SMALL TOWER AND SEARCHLIGHT SHELTER 


A-frames. The bronze is a special hard alloy and the 
bearings are self-aligning, so that no binding or pinch- 
ing can take place, due to more or less imperfect align- 
ment in field erection, slight inequality of compression 
in the two A-frames, or settlement in foundations. 
Unit pressure of journals on their bearings in these 
moveable towers is usually around 1,000 lb. per square 
inch of projected diametral section, and it is very 
important to have uniform longitudinal distribution. 
For lubrication there are no oil grooves in the bottom 
half of bearing, but there are two grooves in the journal, 
parallel to its axis, and separated somewhat less than 
a quadrant. Compression grease cups in the ends of 
the shaft communicate with these grooves which sweep 
the entire loaded surface of the bearing in rotation up 
or down. This method of lubrication is often used in 
trunnions having heavy pressure. The platform also is 
suspended so as to allow a certain amount of inaccuracy 
in alignment of its trunnions or pins without any pinch- 
ing or binding. 

These self-aligning non-binding features of the 
bearings contribute much to the ease of manipulation 
of these towers and make hand power operation effec- 
tive. The small number of friction points, centers of 
rotation, bearings, etc., and correct balancing are also 
very important in securing this most desirable result. 

Method of Operation—Any of the towers can be oper- 
ated by one man. The smaller towers can easily be 
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raised or lowered by one man in less than one minute, 
and the 100-ft. towers by two men in less than two 
minutes. With such rates of raising and lowering by 
hand it is not desirable to introduce the expense and 
complications of motor operation. There is nothing to 
get out of order in hand operation, and any considerable 
increase in speed would introduce danger of shocks in 
stopping and starting. Shock absorbing cushions are 
provided at both limits of motion to avoid possible in- 
jury to the searchlight projector. The gears are steel 
and have machined teeth in order to minimize friction. 
The operating mechanism is double; that is, there are 
two segmental racks and two rack pinions, two gear 
wheels, two crank pinions and two cranks, one set on 
either side. One set would be sufficient to operate the 
tower because the monolithic concrete counterweight 
prevents any elastic distortion between the sides of the 
tower, but two sets provide for the possibility of one 


FIG. 2—ONE OF THE LARGE TOWERS PARTLY ELEVATED 
Showing method of adding to counterweight 


being useless from such an injury as might be caused 
by hostile shot. If both sets of gears were disabled the 
tower would not fall so long as it was in fair balance 
and, in case of emergency, it could be raised and lowered 
by tackle and lines. 

The resultant center of gravity of the platform and 
its load of searchlight and electrical equipment is well 
below their axis of suspension and the unrestrained 
platform would not overturn, even with several men at 
one edge, but, in order to prevent oscillations and to 
maintain the platform horizontal under all conditions of 
tower rotation and platform loading, a device is used 
which is called an equalizer. It consists of two chain 
sheaves, one on the A-frame with its axis coincident 
with that of the tower trunnions and one rigidly 
attached to the platform in a similar relation to its axis 
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of rotation, so connected by chains and rod 
the tower is rotated the chain wraps and unw 
on both wheels and the platform always rem: 
to the position it had when the sprocket 
applied. The rods between the chains on th: 
lower sheaves are about } in. in diameter a) 
ferred to wire rope on account of the stretchi 
rope. Turnbuckles provide for adjustments. 

With the platform horizontal the equalizer 
to an easy working tension and this is made secure py 
lock nuts at the turnbuckles. The platform keeps hori. 
zontal for any loading and any angular elev: 
the tower. 

Locking Devices—The tower can be very secureh 
held by brakes at any angle and the searchlight cay }y 
operated at any height from the ground up to that given 
by the vertical tower. The brakes can be padlocked jy 
any position. When at the vertical the tower can quickly 
be made a fixed structure with a rigid platform inde. 
pendent of the holding power of brakes and equalizer. 
The tower is locked to the A-frames, anchored to the 
foundation, and the platform to the tower simulta. 
neously by one movement of a lever at the ground. This 
is accomplished as follows: Two parallel beams are 
framed between the corresponding shoes of the 
A-frames tying the two frames together slightly above 
the concrete foundation. One beam is just far enough 
from the trunnion axis so that the swinging butt end 
of the tower clears it. The other beam is closer to the 
trunnion axis so that the butt end of the tower swings 
against it when the tower becomes vertical. The tower 
is then blocked between the two beams by toggles on a 
shaft carried by the tower counterweight box and 
turned by a hand lever. Parallel to this toggle shaft 
and at the top of the tower supported by brackets 
thereto, is another shaft carrying toggles for blocking 
two corners of the platform. The two toggle shafts 
are connected with each other by a mechanism similar 
in principle to that of the equalizer, so that the move- 
ments of the two shafts are simultaneous. When the 
tower is rotated to the vertical the angular relation of 
platform to tower becomes 90 deg. and the two outer 
corners of platform seat on brackets connected to the 
tower while the other side of platform swings over its 
toggle shaft, then the operator turns the base toggle 
shaft which blocks the butt of the tower horizontally 
and at the same time the upper toggle shaft turns and 
blocks the platform vertically. 

The toggle lever at the ground can be locked in closed 
position to prevent tampering by unauthorized persons, 
also the platform toggle shaft has a hand lock rod 
controlled by the searchlight operators on the platform 
who can lock that shaft—and consequently, the whole 
tower—against any movement which they do not want. 

In comparison with fixed towers of the ordinary type, 
these depressing towers, when elevated, are quite rigid 
and stiff against wind. Their moments of inertia are 
relatively large and their centers of gravity relatively 
near the ground. 

When the tower is turned to its prone positior, the 
platform lands on a suitable foundation to which it is 
automatically secured by a latch that can be locked if 
desired. 

Searchlight Housing—A small steel house is pro- 
vided to inclose the searchlight when not in use. The 
house is on grooved wheels for which suitable track is 
laid on the tower platform and on a foundation adjacent 
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FIG. 3—TOWER LOCKED IN UPRIGHT POSITION 


to the platform landing. The platform hand railing can 
be opened by means of double gates and the side of the 
house by means of a rolling steel curtain door. When 
the platform is landed the house can readily be pushed 
from its ground position onto the platform and over the 
searchlight. The curtain door is then closed and fastened 
inside, and the operator locks the small rear door from 
the outside. The house can readily be moved by one 
man. Anchorage resistance against violent storms and 
winds is provided. 

The general scheme of this type of searchlight tower 
was also used for a railway mount on a large flat-car. 
A number of modifications were necessary. Only one, 
however, is mentioned. The counterweight was divided 
and is carried on two hinged frames, which, when the 
tower is elevated, straddle the car (in order to obtain 
greater lever arm), but when the car is to be trans- 
ported, the tower being down, these frames are swung 
within the side lines of the car. The counterweight 
is cast iron. One man can operate this tower. This 
unit includes a box car which carries the gasoline elec- 
tric power plant and bunks for men. 

oth the general plans and the details necessary to 
accomplish the desired results were designed by the 
writer in the regular course of his work for the govern- 
ment and certain patents have been obtained for gov- 
ernmental use. The writer at that time was under the 
direction of Colonel E. Eveleth Winslow, Corps of Engi- 
heers, who initiated the development of these structures. 
The first tower was erected in a district in charge of 
Colonel F, V. Abbot, Corps of Engineers. 
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Extensive Use of Steel Water Tanks 
at Wheeling, W. Va. 


IVE 1,000,000-gal. steel tanks with provisions for 

five more form a part of the water-works improve- 
ments under way at Wheeling, W. Va. The hilly 
topography at Wheeling made it impracticable to con- 
struct reservoirs in excavation or embankment. A place 
was found in one of the ravines where space could be 
leveled off that would accommodate ten or more water 
tanks of 1 m.g. capacity each. At present only five of 
these will be built and the contract for them has been 
let at a total cost of $136,870 (see table for details) for 
the tanks and the concrete-ring foundation (similar to 
standard gas-tank construction) on which the sides of 
the tanks rest. Each tank is 754 ft. in diameter and 
30 ft. high, and is covered. The concrete ring is 3} ft. 
wide, 3 ft. deep in earth and disintegrated shale and 
1 ft. deep where the ring rests on rock. The ring 


projects 15 in. beyond the outside of the tank and is 
provided with a semicircular gutter 8 in. wide and 4 in. 
deep. A 1}-in. layer of sand is spread beneath the 


SUBSTRUCTURES FOR STEEL RESERVOIR TANKS 
Sewers . . $6,100 
Excavation and grading (28,000 cu.yd.)... 24,730 
Foundations. . 12,160 
$42,990 


STEEL RESERVOIR TANKS 
Steel tanks erected ed et $90,800 
Altitude valve ‘ 1,580 
Reeording telemeter completely installed with wiring 
(16,000 ft. of transmission) 1,500 $93,880 


Grand total. . $136,870 


The telemeter is being installed with the transmitter located at 
the reservoir tanks, and the recorder is being installed in the new 
pumping station 16,000 ft. away. Poles and crossarms for the 
wiring are being provided by the city, but the wire and all other 
material must be furnished and installed by the contractor. 


entire bottom of the tank. The bottom of the tank, 
except where on the ring, rests on undisturbed earth. 

When it was decided to use steel instead of reinforced 
concrete for these tanks, the Engineering News-Record 
Cost Index, says J. F. Laboon, of the J. N. Chester 
Engineers; Pittsburgh, who are doing the engineering 
work on the tanks, new filters and pumps for Wheeling, 
was 1.15 for tank steel and 1.65 for concrete. It was 
estimated that a conerete reservoir would cost $160,000, 
but this was partly due to the topography and to the 
fact that the site was not readily accessible to hauling 
of materials. The life of the steel tanks is figured as 
at least 25 years with ordinary care. 

The reservoir tanks are connected to the force mains 
from the pumping station by means of a 31-in. steel 
pipe line in which is installed at the reservoir site a 
24-in. altitude valve, double acting, so that the water 
may flow to or from the tanks. This valve will serve 
to shut off the water from the force mains when the 
tanks are full. 

One of the advantages of having storage provided 
in units, as has been done, is that when cleaning be- 
comes necessary only a small percentage of the total 
storage capacity will be made unavailable. 

Deepening New York Barge Canal Proposed 

Recommendation has been made by Dwight LaDu, 
state engineer and surveyor of New York, in his annual 
report to the Legislature that the State Barge Canal 
be immediately deepened from Waterford to Utica to 
a 12-ft. depth. 
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NFLICTING 
demands for public improvements have been wide- 


protests against high taxes and 
spread since 1920. These notes indicate that there 
is a sound foundation for this conflict and suggest 
some policies which may tend to reconcile both. 

Most of the data have been taken from the “Financial 
Statistics of Cities,” published by the Bureau of Census, 
and from the Bureau of Labor’s estimate of price 
changes based on 404 commodities weighted according 
to the 1919 production. Objections to such data are: 
The latest city reports are for the fiscal year 1921; 
there are undoubtedly inaccuracies in these reports and 
they may not conform to the usage of many cities. 


TABLE I—GOVERNMENTAL REVENUE RECEIPTS OF AMERICAN 


Municipal Finance and Improvement Policies 


A Study of Expenditures and Receipts of Cities of 30,000 and Upwards, 1903 to 1921, with Suv» 
as to a Policy to Govern Capital Outlays for Improvements 


By H. G. MCGEE 


Director, Municipal Research Bureau, Chamber of Commerce, 









Vol ‘ 


NEWS-RECORD 





estions 


Akron, Ohio 


of municipal charge from 1903 to 1915, fol! 


1 DV ¢ 
sharp break during the war inflation and recoyey, Ae 
all but special assessments in 1921. Apparent munie- 
ipal charges failed to adjust themselves during inflation 
accustoming taxpayers during that period to 1 atively 
small public charges in terms of their equivalent buy. 
ing power. In such terms 1921 figures seem to be no 


higher than might reasonably have been expected from 
past years and price changes. The decline in special 
assessment receipts seems to be the one outstanding 
exception. Individual cities, however, may be expected 
to show greater changes, dependent upon their growth, 
than the average of the country has. For per capita 








CITIES OF 30,000 AND OVER AS REPORTED BY BUREAU OF CENsI's 


IN DOLLARS PER CAPITA* 
Farnings of Public 

No. of Index of General Property Taxes Other General Revenues Service Enterprises Special Assessmerts Total Revenue Receipts 
Year Cities Prices Actual Corrected Actual Corrected Actual Corrected Actual Corrected Actual Corrected 
1903 146 85 $12.98 $15.10 $4.14 $4.82 $2.42 $2.82 $1.60 $1. 86 $21.14 $24 60 
1905 140 86 14.01 16.30 4.38 5.10 2.60 3.03 1.80 2.09 22.79 26 5? 
1907 146 94 14.64 15.57 5.24 5.56 2.77 2.95 2.02 2.15 24 67 26.23 
1999 146 97 16.14 16 63 5.16 5.30 2.89 2.98 2.22 2.29 26 42 27.20 
1911 193 93 17.38 18.68 5.44 5 87 2.99 3.21 2.40 2.58 28 21 30 34 
1912 195 99 17.90 18.08 5.70 5.75 2.91 2.94 2.45 2.48 28.96 29.25 
1913 199 100 17.82 17.82 5.44 5.44 2.87 2.87 2.40 2.40 28 69 28.69 
1914+ 98 
1915 204 101 18.72 18. 60 5.79 5.71 3.10 3.07 2.56 2.54 30.17 29.92 
1916 213 127 19.74 15.54 5.71 4.50 3.09 2.43 2.29 1.80 30.83 24.27 
1917 219 177 20.48 11.58 5.87 3.31 3.19 1.80 2.50 1.41 32.04 18.10 
1918 227 194 21.03 10.83 6.21 3.21 3.39 1.75 a 1.10 32.75 16.89 
1919 227 206 23.13 11.21 6.52 3.16 3.68 1.78 1.99 96 35.32 17.11 


19201 226 





1921 183 147 28. 84 19.60 8.64 5. 88 


However, they are practically the only comprehensive 
summaries of city finance available; and efforts have 
been made by the census bureau to analyze city 
accounts and even vouchers, except in 1921, to bring 
the figures of different cities to a comparable basis. 


Municipal Revenues—Measured in dollars per capita, 
with no correction for yearly changes in the purchasing 
power of the dollar, municipal revenue collections and 
all but one of the general classes of municipal revenues 
have been increasing for the past twenty years (Table 
I). General property taxation in 1921 was 122 per 
cent higher than in 1903 and 62 per cent higher than 
in 19138. Other general revenues averaged 109 per 
cent higher in 1921, after prohibition had eliminated 
liquor license receipts, than in 1903, and 59 per cent 
above 19138. Public service enterprise earnings rose 
90 per cent in 18 years and 60 per cent in the eight 
years since 1913. Special assessments rose 39 per cent 
from 1903 to 1921 and 60 per cent between 1903 and 
1913, but they fell 18 per cent from 1913 to 1921. All 
revenues increased 110 per cent between 1903 and 1921; 
and 55 per cent between 1913 and 1921. 

When the crude figures thus far considered are 
reduced to a comparable basis by dividing them by the 
index of wholesale prices to determine their exchange 
values in terms of the buying power of 1913 dollars, 
they assume a quite different aspect, as is shown by 
the corrected figures in the second rows of parallel 
columns, Table I. These adjusted figures indicate a 
well-defined upward drift in real values for each type 













4.59 3.12 2.25 1.53 44.32 30.13 


* The columns of corrected figures are based on 1913 index of wholesale prices of 100 + No figures are published for 1914 ard 1920 





municipal revenue collections seem to drift upwards as 
a city passes a population somewhere between 50,000 
and 100,000 (Table II). While this table is based on 
1919 only, each year for which reports are available 
indicates the same upward trend in per capita collec- 
tions as cities grow larger. 

From such evidence it may be fair to assume that 
existing complaints about high taxes are due: (1) To 
a quick recovery from the approximately low real war 


TABLE II—PER CAPITA GOVERNMENTAL REVENUE RECEIPTS O! 
AMERICAN CITIES OF DIFFERENT POPULATION GROUPS FOR 
FISCAL YEAR OF 1919 IN DOLLARS PER CAPITA 





General Other Public Special 

No. Population Property General Service Assess- 
Cities roup Taxes Revenues Enterprises Assessments Total 
95 30,- 50,000 $17.03 $5.15 $3.08 $1.88 $27 14 
66 50,-100,000 16.38 4.36 3.82 1.67 4 23 
45 100,-300,000 18.79 5.15 3.14 2.10 2 3 
il 300,-500,000 23.94 8.76 4.38 2.45 39 - 
10 Over 500,000 28.57 7.54 3.83 1.93 41.8 
227. All groups 23.13 6.52 3.68 1.99 35.32 





period taxes to 1921; and (2) to the growth of indi- 
vidual cities. Short of reinflation, the taxpayer has 
apparently little likelihood of experiencing soon 4 
repetition of the low real tax charges of 1916 to 1919. 
If the prediction of several eminent economists, based 
on the last two great war inflations, of a long down- 
ward trend in prices occurs, and if the failure of taxes 
to rise as rapidly as prices did may be taken as an 
indication of a future failure to fall with them, it 
seems possible that present taxes may appear extremely 
low before the next ten years are over. 
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Governmental Costs—The expenditures of local gov- 
ernments have followed a course characteristically like 
that of their receipts (Tables III and IV). 


Municipal expenditures have jumped for everything 
but improvements. They exceed revenues. Reduced to 
a uniform buying power basis, the 1913 dollar, public 
service enterprise costs appear relatively high, general 
expenses about in line with the drift from 1913, interest 
relatively low, and improvement outlay extremely low. 

Per capita costs, like revenues, tend to increase with 
the size of the city (Table IV), with the possible excep- 
tion of public service enterprises. This failure of pub- 
lic service enterprises to conform with the general rule 
may be due either to differences in efficiency or to the 
fact that certain groups of cities may include more 
kinds of enterprises than do others. 

Assuming that outlay expenditures for 1914 and 
1920, for which the “Financial Statistics” were not pub- 
lished, were about midway between the adjacent years, 


increase in the population of the city. Financed by 5 


investment from the standpoint of the general taxpayer. 

Property assessments are based on so many different 
standards in different cities and the adjustments of 
valuations are often so slow that per capita assessed 
valuations, while larger in large cities than in small, 
do not give very conclusive figures as to the result 
of municipal improvements. It is planned, however, to 
compare the expected increase in city income, due 
to added tax values resulting from improvement, with 
the cost of the improvement. 

Municipal tax rates ordinarily approximate about 2 
per cent a year. If complete adjustments of tax values 
are made as soon as an improvement is financed, it is 
possible that the community may receive not to exceed 
2 per cent of the value added to the benefited property 
by the improvement each year. This 2 per cent will be 
available for financing the improvement if the improve- 
ment involves no additional operating charges and no 











No. of Index of General Expenses Interest 


Expenses of Public Service 
Enterprises ———Outlay-——. ~——Total ~— 


Year Cities Prices Actual Corrected Actual Corrected Actual Corrected Actual Corrected Actual Corrected 
1903 146 86 $13.25 $15.20 $2.06 $2.40 $1.10 $1.28 $8.23 $9.58 $24 64 $28 46 
1905 146 85 13.81 16.08 2.36 2.75 1.07 1.24 8.32 9.68 25.57 29.75 
1907 146 94 15.84 16.88 2.56 2.72 ota 1.24 10.34 11.00 29.91 31.84 
1909 146 97 16.06 16.56 2 86 2.95 1.22 1.26 10.18 10.48 30. 33 31.25 
out 193 93 16.62 17.87 3.55 3.82 1.26 1.35 11.07 11.90 32.51 34.94 
1912 195 99 17.34 17.50 3.68 3.71 1.34 1.35 10.35 10.45 32.72 33 00 
1913 199 ” 17.31 17.31 3.63 3.63 1.36 1.36 10.29 10.29 32.59 32.59 
1914 OF Os ERO, Pep aay foes : esas ater ‘ae ‘ 

m5 204 101 18.55 18.35 4.12 4.08 1.41 1.40 10.57 10.45 34.65 34.28 
1916 213 127 18.69 14.73 4.12 3.23 1.38 1.09 8.91 7.04 33.11 26.14 
1917 219 177 19.07 10.78 4.22 2.38 1.40 .79 8.61 4.87 33.31 18.82 
1918 227 194 20.11 10 40 4.34 2.22 1.61 . 83 8.11 4.19 34.16 17.64 
1919 227 = 21.75 10 56 4.52 2.20 92 oe 7.38 3.58 35.58 17.27 
1920 eae : . 

1921 183 147 30.24 20.57 5.07 3.50 2.72 1.85 10.99 7.46 49.03 33.38 

* The columns of corrected figures are based on 1913 index of wholesale prices, 





the volume of outlays adjusted by the index of whole- 
sale commodity prices and by the Engineering News- 
Record construction cost index indicates that at the 
end of 1921 municipal improvements were somewhat 
over three years behind the general schedule set up by 
the expenditures from 1903 to 1915 (Table V). Appar- 
ently demands for additional public improvements are 
justified. 

Problem Is Real Test of Management—In the face of 
these two facts, that taxes are as high 2s they ever 
were, and may go higher, and that improvements are 
several years behind, it appears that it may take man- 
agement of a high order to rehabilitate our cities 
without danger of serious financial difficulties. 

Some of the things this type of management may do 
are: Avoid unprofitable improvement investments 
chargeable to general taxation; shift improvement bur- 
dens from general taxpayers to those who benefit; take 
advantage of favorable money and construction mar- 
kets; use temporary expedients; spread improvement 
recovery over a long period of years. 

Municipal Improvement Profits—Municipal improve- 
ments usually add real value to adjacent properties. 
Often they make it possible to extend the residential, 
commercial, and industrial areas of the city. These in- 
creased property values may be reflected in increased 
tax values in the immediate vicinity of an improvement 
and are often alleged to increase both actual and tax- 
able values throughout the city. If an improvement 
financed from general taxation adds enough property 
values to raise tax valuation enough to carry the im- 
provement charges through increased taxes from that 
Property, it may be considered a profitable improvement 





per cent, 20-year bonds, such an improvement will be 
profitable to the general taxpayers if the value added 
to the property is more than five times the cost of the 
improvement. 

For instance, suppose a given improvement financed 
by 20-year, 5 per cent bonds increases taxable property 
values $1,000,000 as soon as the bonds are sold. During 
the life of the bond issue, this added taxable value will 











TABLE IV—GOVERNMENTAL COST PAYMENTS, (IN DOLLARS PER 
CAPITA), IN U. 8. CITIES OVER 30,000, BY POPULATION GROUPS FOR 
FISCAL YEAR 1919 


Expenses of 
Public 


No. Population General Service 
Cities roup Expenses Interest Enterprises Outlays Total 
95 30,- 50,000 $16.75 $2.83 $1.82 $4.84 $26.23 
66 50,-100,000 15.79 2.60 2.27 6.63 27.29 
45 100,-300,000 18.48 3.45 1.67 8.50 32.10 
i 300,-500,000 24.67 4.02 2.83 8.65 40.16 
10 Over 500,000 25.56 6.19 1.70 7.33 40.78 


227. All Groups. 21.75 4.52 1.92 7.3 35.58 
contribute $20,000 a year. This sum will just about 
carry interest and principal charges on some $200,000. 
If more than $200,000 is spent under these most favor- 
able conditions, namely, an immediate increase in 
taxable property values of five times the cost of the 
improvement plus no additional operating or main- 
tenance cost to the community, the general taxpayers 
will have to make an additional contribution in taxes 
to carry the cost of the improvement. 

If improvements involving added population are to 
be profitable by bringing in more taxes than they take 
out in costs, the values added to the tax duplicate must 
be adequate not only'to pay interest and principal on 
the investment plus its cost of operation, plus loss dur- 
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ing construction and development of the district, but 
it must also include both the per capita costs of service 
for the additional population and the general increase 
in operating costs for the entire city which tend to 
come with increased population (Table IV). 

In the city of Jackson, Mich., in 1916, it was pro- 
posed to allot an 80-acre tract then on the tax duplicate 
for $15,000. Residential development would probably 
have increased this $15,000 to $500,000. Taxes for the 
extension of operation probably would have added 
$3,750 a year or a little over $4.50 per capita for the 
800 persons who might live on the tract; taxes for 
sinking fund would have added $750 a year, sufficient 
to carry perhaps $12,000 in 5 per cent, 35-year bonds; 
and the main storm sewer for that district would have 
cost $75,000. Neg'ecting interest during construction, 
as well as maintenance and interest during develop- 
ment, the city faced an almost certain loss of six times 
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Outlay 


STATUS OF MUNICIPAL OUTLAY 


Outlay 

























in 1913 Engineering in 1913 
Outlay in Commodity News-Record Construction 

Year Dollars Dollars Cost Index Dollars 
1903 8 23 9 58 
1905 8 32 9 68 
1907 10 34 11.00 
1909 10.18 10.48 
911 i 11.90 











1912 10 45 








1913 10.29 10 29 100 0 29 
1914 (10. 43) (10.60) 89 (11.70) 
1915 10.57 10.45 93 11 40 
1916 8.91 7.04 147 6 07 


1917 8 61 4 87 181 477 
1918 8.11 4.19 187 4 30 
1919 7.38 3.58 199 3.72 
1920 (9.18) (4.08) 25) (3.66 
1921 10.99 7.46 201 5 47 













Accumulated deficit 


Divided by $10. 80 (Average 1907—1913) = Years behind 


the original assessed value of the property if it had 
allowed the improvement to proceed. 

In Akron, under present tax levies, a $1,000,000 im- 
provement involving additional population must add 
$12,000,000 to the tax duplicate, before it ceases to 
increase general taxes and becomes self-supporting. 

Based on such evidence it seems that improvement 
investments by cities from general revenue funds must 
add almost bonanza property values if they are to show 
anything but losses to the general taxpayers. 

Special Assessments—In the Jackson case referred 
to above the taxable land values would have increased 
from $15,000 to $100,000 with the construction of 
sewers and residential development. While the ex- 
penditure of $75,000 by the city at large for sewers 
was not justified, the addition of $85,000 to the $15,000 
assessed valuation by the construction of the $75,000 
improvement by special assessment might have been 
profitable both to the owners of the property and to 
the city. This same principle will apply in the case of 
many desirable municipal improvements. 

There are two stock objections to special assessment 
financing: (1) It is often more difficult to finance and 
collect for special assessment improvements than to 
charge the whole improvement to the general city 
pocketbook; (2) often property to be improved does 
not contain enough value after improvement to justify 
the assessment charge. The first objection seems to 
resolve itself simply into the statement that it is more 
work to do a job right and to maintain a prosperous 
city pocketbook that it is to do it the easiest way. This 
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is especially true where state laws must }y 
provide public collection of special-assessme)): 
backing special assessment bonds with y lo 
credit. The second objection seems to cond ' 
If property is not worth after improvement 
as that improvement cost, an investment of y. 
taxes during existing financial straits in sy 


provement would seem the height of financia! + 

What should be done with such property? Eyeyy city 
needs parks, playgrounds, and breathing spaces. Man, 
of these high, low-lying, or difficult areas to sery, night 
become very real assets instead of liabilities jf they 
were developed as park and playground areas withoyt 
the addition of extensive and expensive public facilities 


It may be interesting to note that if public improve- 
ments were pushed during periods of low prices, as 
occurred the latter part of 1921 and the first of 1999 
and were retarded during the periods of high prices 
1913—DOLLARS PER CAPITA 


Assumed Normal 















Assumed Normal 


in 1913 in 1913 Deficit in 1913 Defiecir 9 
Commodity Construction Commodity Const 
Dollars Dollars Dollars Dol 


10.80 10.80 51 , 
10.80 10.80 «. 20) (90 
10. 80 10.80 35 60 
10.80 10.80 3.76 47 
10.80 10.80 5 93 6 03 
10. 80 10.80 6 61 6 50 
10.80 10.80 7.22 7 08 
10 80 10.80 (6.72 (7.12 
10.80 10.80 3.34 5 33 
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as occurred in 1920 and apparently are occurring in 
1923, cities would be tending to lower the peaks of 
inflation and to alleviate the severity of depressions. 

Temporary Expedients—In 1920, when brick paving 
cost in Akron about $9.40 a square yard the city im- 
proved Glendale Ave. with a tar-bound macadam at a 
cost of $1.78. This improvement was inadequate for 
the volume of traffic and continued in good condition 
less than two years. But, during this time, the price 
of brick pavement declined nearly $3 a square yard, 
making the temporary investment return the capital 
and pay a modest profit of 34 per cent a year as well. 

Slow Recovery—The improvements which cities failed 
to make from 1916 to 1919 were diverted to and 
canceled by the war. The labor, or its equivalent, which 
would have built them was used for other things—in 
training camps or in France. So with the materials. 
They are gone and cannot be recovered. For a price, 
the production of other things can be slowed up and 
improvements speeded up. The difference between con- 
struction costs and general prices is evidence that there 
is some pressure now to do this very thing. While this 
pressure is on, taxpayers pay much in other things for 
little in improvements; their condition becomes worse. 

It may be that if cities proceed on the theory that 
their pre-war improvement status can be safely reached 
only when their citizens have saved all that was lost 1” 
the war, then a slow improvement program may be 
developed which will most equitably and successfully 
meet the conflicting desires for both low taxes and city 
improvements. 











cepruary 7 1924 ENGINEERING 


Highway Embankment Construction 
Across Tidal Marsh 


Vertical Settlements of Forty Feet Recorded 
—Construction Simply a Task of 
Dumping Enough Material 
By W. W. MAck 


Assistant Engineer, State Highway Department, Dover, Del. 


IDAL marshes had to be crossed several times in 
Tames the Coleman du Pont Boulevard from Wil- 
mington, Del., paralleling Delaware River and Delaware 
Bay, to the Maryland line, a distance of 98 miles. 
Soundings taken across these marshes revealed soft 
material to a depth of from 10 to 60 ft., composed of 
a mat or crust of roots and vegetable matter 5 to 8 ft. 
in thickness, closely resembling peat, beneath which 
was a layer of black mud and a stratum of soft clay 
underlaid with hard sand and gravel. Investigations 
showed that earth filling was cheaper than the building 
of structures. Contracts were let accordingly, and have 
been completed at the Murderkill and Appoquinimink 
liver crossings. 

In most places the crust of the marsh was fibrous 
and of sufficient strength to support an embankment 
not exceeding 3 ft. in height, together with the contrac- 
tors’ equipment, without noticeable settlement, but on 
raising the fill to a height of approximately 7 ft. above 
the marsh level, which was necessary to prevent the 
flooding of the roadway by high tides, the crust gave 
way and the subsidence continued until a vertical set- 
tlement up to 40 ft. developed. 

Two methods were used by the contractors on the 
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TYPICAL SECTION SHOWING ACTION OF FILL 


work: One contractor, using l-yd. trucks and planking, 
end-dumped successive layers of the embankment as it 
settled; the other, by the use of an industrial railway, 
lifted the track to grade. There was no observable dif- 
ference in the amount of settlement obtained by the 
two methods, nor were any special difficulties encoun- 
tered by the contractors. 

The settlement was typical of similar cases observed 
elsewhere. Longitudinal cracks were first noticed near 
the middle of the embankment, settlement first taking 
plac e in the center, the top of the fill becoming concave 
In section. As soon as the crust broke through, subsi- 
den: e was rapid and was accompanied by a correspond- 
ing upheaval of the swamp adjacent to the embankment. 
This upheaval was very irregular but was usually ab- 
rupt at the top of the slope, where a vertical fault or 
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slip 6 to 7 ft. in height was sometimes developed. 
From the high point the surface of the upheaved portion 
sloped gradually away to the level of the marsh, a 
distance of 100 to 150 ft. 

The settlement continued as new fill was added, until 
the uplifted material was sufficient to balance the em- 
bankment, or until the embankment reached solid bot- 
tom. Cross-sections indicate that this upheaval was 
approximately equal in volume to the amount of filled 
material. The amount of upheaval seemed in some de- 
gree dependent on the rapidity of the filling, rapid 
additions to the fill not giving the displaced material 





COMPLETED EMBANKMENT SHOWING BREAK IN 
CRUST OF MARSH 


time to reach equilibrium by horizontal displacement. 
This is in some degree substantiated by the fact that 
the maximum upheaval was observed to come imme- 
diately following the completion of the embankment, 
after which there was a gradual settlement of the raised 
portion. 

In some places, notably in crossing old stream chan- 
nels, settlement was very rapid and was not accom- 
panied by upheaval, indicating that the swamp material 
was of such consistency that it acted as a liquid and 
flowed away or that it was very porous and the weight 
of the embankment compressed it, driving out the con- 
tained water. 

As in other cases, observed by the writer, under quite 
different local conditions, the appearance of clay ex- 
truded along the fault at the toe of the slope indicated 
that the final settlement was nearly reached. Evidently 
the pressure, being no longer sufficient to cause hori- 
zontal or vertical displacement of the whole mass, forced 
the more plastic clay up through the fissure formed 
by the vertical fault. This is graphically illustrated in 
the cross-section given, showing the upheaval of the 
marsh and the final position of the settled embankment 
as determined by wash borings. 

At one location it required 47,000 cu.yd. of filling to 
advance the embankment 650 lin.ft., while at another 
105,000 cu.yd. were placed in a distance of 2,000 ft., 
the embankment in each case being approximately 6 ft. 
above the original marsh level. 

In general, little settlement was observed where the 
swamp was less than 10 ft. in depth or where it was 
covered with a growth of trees 4 in. or upwards in 
diameter. 

It is probably impossible, owing to varying local con- 
ditions, to arrive at any definite rule by which a con- 
sistent estimate may be made. However, in the cases 
being considered it was found that where material was 
soft enough to allow a j-in. gas pipe to be sunk without 
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difficulty by hand, without the use of a jet, the cross- 
sectional area of the settled portion below the swamp 
level was roughly equal to the width of the embankment 
at grade multiplied by three-quarters of the depth of 
the soft material. 

The force exerted by the moving swamp was con- 
siderable and timber test piles driven at the location of 
bridge abutments were pushed over and disappeared in 
the shifting mass. Bridge foundations were not started 
until final settlement of the embankment had taken 
place, and although considerable pressure was exerted 
on the cofferdams nothing serious developed and no 
displacement of the abutments or foundation piles has 
resulted, as would undoubtedly have been the case had 
the foundations been built before the embankment was 
placed. 

Plans were prepared and the execution of this work 
was carried on under the supervision of the Delaware 
State Highway Department. 





Snow Density in Relation to Runoff 


N SNOW surveys undertaken to forecast stream 

flow it has been generally assumed that the runoff 
from dense snow comes later than that from light snow, 
owing to a greater resistance to melting on the part of 
dense snow. That this assumption may not be correct 
in all cases is suggested in a recent report by J. E. 
Church, Jr., of the Nevada Co-operative Snow Survey, 
whose forecast for the 1923 season was given in Engi- 
neering News-Record, April 7, 1923, p. 1001... His 
report, abstracted below, indicates a tendency of super- 
dense snow to melt prematurely. 


The age-long tradition that the runoff from snow of 
heavy density occurs later than that from light snow seems 
to have been disproved by the experience of the present 
season of 1922-23. During March, under practically normal 
conditions of temperature and depth of snow, the snow 
cover in the central Sierra Nevada of 4.1 to 8.5 per cent 
super-density lost from 7.4 to 23.4 per cent of normal of 
its water content. The cause of the super-density and 
premature runoff lay evidently in the lack of sufficient 
new snow during February-March to insulate the older 
snow against weathering and by its greater porosity to 
hold in suspension whatever water was formed by surface 
melting. The porosity of snow diminishes directly with 
its increase in density and when the density approaches 
maximum, as in the case of ice, its capillarity, or ability to 
hold water in suspension, is almost completely lost. 

Effect of Area and of Water Content—The assumption 
that light snow melts, that is, loses its water content,, more 
rapidly than packed snow is yet to be proved, if similar 
areas of exposure and equivalent water content are con- 
sidered. The only modification of this principle is that snow 
of light density does not attain the maximum density 
attained by snow initially much denser. However, this is 
a phenomenon of the close of melting rather than of its 
beginning. The effect of premature melting in distorting 
the forecast depends upon the relative area of the water- 
shed below the line of the stable winter snow and upon 
the shallowness of its snow cover. The shallower the snow 
the more rapid its melting and the greater the area the 
more disproportionate its effect upon the forecast, which 
is based upon surveys in the deeper and stable snow. 

Runoff in Central Sierra Quadrangle—This is strikingly 
demonstrated both in the Central Sierra and the Humboldt 
quadrangles. For example, in the relatively high basins 
of the West Walker, Lake Tahoe, Carson and Mokelumne 
the runoff fell below the “probable maximum” forcasted 
only 5 to 10 per cent and was practically identical with the 
“conservative estimate”. But in the lower basins of the 
South Yuba and Truckee it fell from 15 to 22 per cent 
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below the “probable maximum” and 10 to 17 ». 
the “conservative estimate”. The greatest : 
curred in the basin of the Truckee, but the ru ee 
stream has regularly been lower than the force. ages 
ing that its normal is possibly too high. — 

The only doubt that can be thrown upon the » 
is that the precipitation during April-June in ; 
basins, as in the West Walker and the Carson. wac 
siderably greater than in the lower basins. How... 
is not true to the same extent of the Mokelumy 
Tahoe Basins, as of the other high basins in the qyadpano, 
Furthermore, all basins had an excess of previpitatioy 
during April-June. Consequently, the loss can be chare., 
able only to excessive melting at the lower ley: 
various watersheds during March. 

Runoff in Humboldt Quadrangle—Although no snow sur. 
veys were conducted in the Humboldt quadrangle oy 
March 1 and consequently no exact data of the March 
melting were procured, the effect of premature melting at 
low levels on the runoff was even more pronounced than 
in the Central Sierra quadrangle. For the Humboldt River 
failed by 25.4 per cent of normal to attain the seasona] 
April-July runoff of 93.0 per cent indicated by the snow 
survey at or above the elevation of 7,000 ft. As a con. 
firmation of this phenomenon, the runoff for April-May, 
which of necessity depends mainly upon the lower snow 
cover, was 39.0 and 44.0 per cent deficient respectively, 
while the deficiency in the runoff for June and July, which 
obviously depends upon the snow cover at high elevation, 
was only 4.9 and 9.1 per cent. A part of the deficiency in 
April-May may be due to shrinkage below diversions on the 
northern feeders, which were attaining their maximum 
runoff at this time but had a snow cover of only 82.9 per 
cent of normal as compared with the snow cover of 103.1 
per cent on the later flowing southern feeders. In any 
case, the shrinkage should occur principally on the northern 
feeders, for here is situated by far the greater proportion 
of watershed. 

The deficiency in runoff would doubtless have been even 
higher if the excess precipitation during April-June had 
not been so great. Owing to the relatively small area of 
snow cover remaining June 1, the extraordinary rainfall 
of June and the small excess above normal in July were 
not the main factor in causing the marked increase in 
runoff during June-July, even though the heaviest precipi- 
tation fell on the Ruby Range where the snow fields were 
widest. Otherwise, the heavy precipitation of April-May 
should have had greater effect in increasing the runoff. 
This factor can only have been the normal snow cover in 
the Ruby Range augmented by the heavy precipitation 
there, whose combined effect even thus scarcely counter 
balanced the losses elsewhere due to premature melting 
during February-March. 
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Federal Aid Road Mileage 
A total of 8,820 miles of federal-aid road was com- 
pleted in the fiscal year which closed June 30, 1928, 
bringing the total of federal-aid roads completed to 
26,536 miles. The mileage completed during the year 
is classified in the table given here. The projects under 











Miles Miles 
Graded and drained........ 1860.1 Bituminous concrete. ....-- 76 : 
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construction at the close of the year amounted to 14,772 
miles and were estimated at 55 per cent complete. In 
addition to the 26,536 miles completed and the 14,772 
miles under construction there were at the close of the 
year a number of projects approved but not yet placed 
under construction, ‘he aggregate length of which was 
6,917 miles. 
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Building the Highest Hydraulic Fill Dam 


Major Unit of New England Power System, Davis Bridge Development on the Deerfield River 
Near Readsboro, Vt.—Dam Is 200 Ft. High 


By A. C. EATON 


Hydraulic Engineer, Power Construction Co., Worcester, Mass. 


The Davis Bridge power development was de- 
scribed by Mr. Eaton in the issue of Jan. 24. 
This article continues the description of the con- 
struction operations on the dam.—EDITOR. 
LEMENTAL operations in an isolated place char- 
acterized the Davis Bridge power development con- 

struction. The 200-ft. earth-fill dam, the center of opera- 
tions, is located about equidistant and some 25 to 30 
miles from Greenfield, North Adams, Brattleboro, and 
Bennington, cities which could be used as supply bases. 
Readsboro and Wilmington, each with a few hundred 
inhabitants, are within about 10 miles by road. All 
roads are poor, however, and travel is slow, and this 
made it necessary to house and feed the workmen on 
the job. The first work preparatory to starting con- 
struction was, therefore, the erection of a 200-man camp 
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the rate with hand mucking was 16 ft. per week and 
with shovel mucking 35 ft. per week. The average 
in solid rock, per week per heading, was about 550 cu.yd. 

Lining followed the excavation closely. Steel forms 
were used and the muck cars were operated through 
them. Concrete was mixed at a central plant, trans- 
ported to the shafts by cars and dumped into hoppers. 
From here it was blown into the forms by air through 
a 6-in. pipe. This method caused a minimum inter- 
ference with the mucking. Water was turned through 
the tunnel on Sept. 17, 1922. 

For the final closure of the diversion tunnel the 
general program will be to pick a period when the water 
in the river can be held back by existing dams upriver 
and to erect a steel and timber bulkhead just upstream 
from the permanent plug where recesses were left in 
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FIG. 1—DAVIS BRIDGE DAM SHOWING PROGRESS CROSS-SECTIONS 


in the fall of 1921. As the operations developed the 
Power Construction Co. completed top mess, office, store- 
house and hospital, and water, sewerage, lighting and 
central heating systems and, in the late winter, in- 
creased the dining hall and bunk houses to 400-man 
capacity. During 1922 subcontractors built additional 
camps and the season of 1923 found seven camp units 
housing upwards of 1,200 men. 

Diversion Tunnel Constructed in Seven Months—The 
first work was the diversion tunnel and it was sublet to 
the Rollin Construction Corp. in January, 1922. To 
get under ground with all possible speed, shafts were 
sunk at the portals, leaving the approaches to be cut 
out later. The spillway shaft was also excavated and 
work was carried on from here. As soon as space was 
available, a steam shovel operated by air was placed 
in each end. Muck was loaded into skips or trucks and 
hauled to the shafts by mules. The upper 300 ft. of the 
tunnel was through a glacial drift formation which 
had a marked tendency to slide bodily on the underlying 
ledge. This section was completely timbered; in the 
ledge section no timbering was required. 

The ledge was hard and tough and broke larger than 
was convenient for handling so that the progress was 
less than was hoped for. The average rate was 31 ft. 
per heading for a 14-shift week. The rate in the earth 
Section with hand mucking was 33 ft. per week; with 
shovel mucking 56 ft. per week. In the ledge section 


the lining. A 4-ft. cast-iron pipe will extend from this 
bulkhead through the area of the final plug. Water 
will then be taken through this pipe and the concrete 
placed in the permanent plug, through a vertical well- 
drill hole from the surface. Finally the gate at the 
lower end of the pipe will be closed and the reservoir 
allowed to fill. 

Included with the diversion tunnel contract and the 
shaft was the ledge excavation for the spillway struc- 
ture. First the shaft was sunk with the uniform diam- 
eter from the surface called for to give the finished 
diameter of 223 ft. for the lower 100 ft. This lower 
section was concreted. A heavy platform was then 
placed on top of the lining and the upper 70 ft. was 
filled with muck. This gave more working space for 
track and operations in removing the 30,000 cu.yd. of 
ledge from the spillway area. When this was done the 
muck was removed from the shaft in steps which gave 
a working space at the respective elevations for the 
removal of ledge to form the mouth of the spillway 
shaft. This proved a very satisfactory way of han- 
dling the work. The curved forms were then made up 
for a quarter of the diameter and for the full 70 ft. 
height. They were used four times to complete the 
concrete work. 

Dam Constructed at Daily Rate of 10,000 Yards—The 
dam, with 1,900,000 cu.yd. to be placed in less than two 
full working seasons, called for a dirt handling outfit 
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of real magnitude. The work was sublet to the W. F. 
Carey Co., Inc., in 1922. In June, the first dirt was 
placed in the dam and when the work closed down for 
the winter 500,000 cu.yd. had been placed (Fig. 1). 
Filling started again April 15, 1923, and on Sept. 1 
the work was well ahead of schedule. During the three 
months of June, July and August, 750,000 cu.yd. were 
placed. A modified hydraulic fill method was employed. 
Material was loaded into dump cars by shovels at bor- 
row pits and transported to the upper and lower sides 
of the dam where it was dumped from the dikes and 
sluiced down. 

A method of raising the dikes from time to time, 
which was used in the construction of the nearby 
Somerset dam ten years ago, was to build trestles and 
then dump from them until they were full after which 
the fill would be widened by dumping and throwing 
track. At Davis Bridge the delay in completing the 
river diversion made it necessary to start placing mate- 
rial before trestles could be built. A log crib was built 
diagonally across the stream near the upstream toe and 
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experienced from leakage through it. A 2 
was placed on top of the closure dike and 
which gave sufficient height to force any provable flood 
through the tunnel, but no flood of sufficien: tes 
the tunnel capacity occurred during the 
As soon as the river was turned, a ; ad-type 
shovel was placed in the bed to clean out ut 5 ft 
of boulders from the middle third. A gmaj whirly 
(traction type) shovel was also set to worl dig the 
cutoff trench 50 ft. wide and about 16 ft. below the 
river bed. A cableway across the valley on the 
line of the dam handled the skips from the dee; trench, 
while the material from the big shovel was handled 
by 4-cu.yd. dump cars and a dinky to the lower third 
of the dam. A large dragline was used to advantage jn 
cleaning up the middle third and digging the cutog 
trench on the right bank of the river. Great care was 
taken in cleaning up the river bed and the middle third 
on either side. This was completed on Nov. 20, 1922, 
and a start was made on pumping water into the area 
between the two dikes. When the work closed down 


‘ + 
LO test 


Triueti 
ructior 


center 


FIG. 2—VIEW SHOWING FILL AND CONSTRUCTION OUTFIT ON THE HIGHEST EARTH-FILL DAM 


then extended near the left bank parallel with the 


stream some 300 ft. This crib diverted the river flow 
to the left bank and permitted the placing of consider- 
able material in the upper third of the dam prior to 
river diversion. A shelf was cut along the right bank 
at an elevation about 50 ft. above the river and dump- 
ing started from this shelf was carried out until the 
toe of the slope reached the top of the crib. In a simi- 
lar manner material was placed in the lower third of 
the dam, except that no crib work was used here but 
the material was allowed to crowd the river toward the 
left bank. 

Had a good sized flood occurred during this period 
considerable material would have been lost. As the 
time for diverting the river approached a track was 
laid along the left bank of the river at an elevation of 
50 ft. above the water and material was dumped 
towards the stream from this side, thus narrowing the 
waterway. On Sept. 17, 1922, the diversion tunnel was 
completed and the water was turned through it by 
closing the gap between the fills. This dike was quickly 
raised to the 50 ft. height. Water from a 750-gal. 
pump washed the material down the upstream slope as 
it was dumped and puddled it across the boulder-covered 
river bed. This gave a tight bank and no trouble was 


for the winter at Christmas, the water was at El. 1,223 
and the core material was at El. 1,190 or about 6 ft. 
deep in the cutoff trench. 

As laid out at the start of the work the progress 
schedule called for placing 670,000 cu.yd. of material 
in 1922. Because of the delay in diverting the river 
the dam work was handicapped so that the season 
ended nearly 200,000 cu.yd. behind schedule. The spring 
was late and the work again fell behind during April 
so that May 1 found a shortage of 230,000 cu.yd. At 
this time the schedule was revised and the construction 
plant increased to meet the new demand, with the re- 
sult that on Sept. 1, the work was ahead of the revised 
schedule. 

An interesting and satisfactory substitute for the 
dump trestles was developed. The contractors installed 
a large dragline for stripping work and the build: 
ing of the dikes. This large dragline dug 4a pit 
alongside the dump track into which the trains could 
dump quickly. From this pit it handled the material 
into a dike extending some 30 ft. above its own working 
elevation. By working nights and days this machine 
has placed all but five of the dumping dikes. Five 
dumping trestles were built instead of 14 as org 
nally contemplated. The top 16 ft. of the dam will be 
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h this machine. The flat slopes of the lower 
nart of the dam and the wide dumps made the use of 
the dragline possible where steeper slopes and a dam 
of less height would-have prohibited its use. Thus its 
use for the upper 100 ft. of the dam was possible only 
by placing considerable of the material outside the 
slope of the dam and rehandling the material by the 
dragline after the dike had been widened and the track 
thrown toward the pool. With the exception of the 
dragline work and the equipment required to feed it 
the placing of the material was a single 10-hour shift 


placed W 


operat ion. 
All sluicing was done by two 750-gal. pumps at 100 Ib. 


retaining dikes were very tight. Tests made during 
August showed that water thus sluiced carried about 
9 per cent solids as it left the pumps. 

Earth dam building is largely a dirt moving job 
requiring principally organization and equipment for 
that type of work, coupled with sound engineering judg- 
ment in the placing of material. Much credit is due 
the contractors on this work for their foresight in 
setting up and equipping the job and for the skill 
with which they carried out the work. Within a few 
days of the signing of the contract they had obtained 
and shipped to the work a number of old refrigerator 
cars which were quickly converted into living quarters 


FIG. $—THD SLUICING RAFT AT WORK IN THE POOL. 


nozzle pressure direct-connected to 100-hp. motors. 
Each unit was mounted on a raft in the central pool, 
and thus the water was used over and over. In addi- 
tion a third stationary pressure pump furnished water 
to several fire streams which were used to good advan- 
tage in washing down material and thus providing free 
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MG. i—DOWNSTREAM ELEVATION OF DAM WITH DIKE 
130 FT. ABOVE RIVER BED 
dumping space at track elevation. Makeup water was 
furnished by a pump of equal capacity set up at the 
edge of the river at the toe of the dam and operated 
4s occasion demanded. Above a pool elevation of 1,310 
little makeup water was required as the elevation of 
the pool was raised largely by the displacement due to 
the material washed in. This would indicate that the 


for several hundred men. Track layout was made for 
the use of all standard-gage equipment. Borrow pits 
were opened ‘up with long runs from the dam which 
permitted run-around tracks and great flexibility in the 
operation of the dump trains. Efficient track crews 
were organized which maintained the track in excellent 
condition and built track in new locations quickly as 
occasion arose. Approximately twelve miles of stand- 
ard-gage track were required. The principal items of 
equipment were 15 locomotives; 102 12- and 16-cu.yd. 
dump cars, 6 railroad-type shovels up to 5-cu.yd. capac- 
ity, 2 whirly type shovels, a locomotive crane, a drag- 
line, 8 sluicing pumps and adequate machine shops and 
repair equipment for maintenance work. The season of 
1923 required a crew of 500 men. 

Power Tunnel and Control Structures—The contract 
for the power tunnel, and excavation and concrete work 
for control structures, was let to the Mason & Hanger 
Co., Inc., in July, 1922. The job was laid out with com- 
pressor plant and blacksmith shop at each end and one 
at the adit which was at the halfway point. Work was 
carried on at four headings in two shifts per 24 hours, 
each shift mucking, drilling and blowing. The top 
heading and bench method was used, the bench closely 
following the heading work. 

The alignment of the river made attractive an adit 
at the halfway point of the tunnel from which work 
progressed in two directions. This adit was driven 
about 6x8 ft. and was 800 ft.’long. The muck as it 
was removed from the adit was crushed and stored for 
use in the concrete lining. The lining was not started 
until the excavation was completed. Steel forms were 
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used in sections 150 ft. long. Concrete was placed 
directly in the invert; the side walls and the arch 
roof were placed with air. 

The job started out as a hand-mucking job but due 
to labor difficulties a Hoar mucking machine was placed 
in each heading after about four months’ operation. 
These machines materially cut down the labor require- 
ments but did not improve progress as the rock had a 
tendency to break too large for the speedy operation of 
the machines. The final solution seemed to be a combi- 
nation of hand and machine mucking to give the best 
progress. The average rate of progress in all headings 
was 9.2 ft. per heading per two-shift day. The average 
rate including only shifts worked was 11.5 ft. In gen- 
eral, storage battery locomotives were used to haul the 
muck cars, although supplemented to some extent by 
gasoline locomotives and mules. As the work pro- 
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sure. This allowed the case to be filled 
and tested to a pressure of 260 Ib. A 2% 
pump was used to furnish this pressure. 
occurred around the rivets but were : 
trouble and the whole case made tight at : 
sure. After being tested the cases wer 
concrete and the rest of the wheel and , 
sembled. It is the writer’s opinion that x 
heavy plate construction which are too big to | 
assembled should be shipped in advance of s))! 
construction and assembled on skidways adjacent to 
the work. This should greatly reduce the interference 
with the progress of the work on the power lias 
structure. 

Existing Railroad Relocated—A construction item of 
considerable proportions and yet only incidental to the 
main project was the relocation of 8 miles of the Hoosac 
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FIG. 5—NEAR THE END OF THE FILLING OPERATIONS ON WORLD'S HIGHEST EARTH DAM 


gressed a ventilating system using reversible rotary 
blowers and spiral riveted pipe was installed. 

The surge tank base was excavated from solid ledge. 
A plate steel, 90-deg. bend, 10 ft. in diameter, con- 
nects the middle of the bottom of the tank with the 
tunnel lining extended. A trench was excavated for 
this pipe and after it was assembled in position it was 
embedded in the foundation concrete. The holes for 
the 3-in. anchor bolts were drilled 8 in. in diameter with 
a well drill and to a depth of 14 ft. Surge tank steel 
erection was started Sept. 1 by the Riter-Conley Co. 
The surge tank connection, the plate steel] tunnel lining 
and the penstocks were furnished and erected by the 
Lancaster Iron Works, Inc. 

Power House Construction—Substructure and pen- 
stock excavation was started in the fall of 1922 and in 
the spring of 1923 the concrete had been brought up 
to a point just below the bottom of the plate steel scroll 
cases to furnish working space for erecting the cases. 
While this was being done the outside of the substruc- 
ture was carried up to the main floor and the super- 
structure steel was erected. This work has been carried 
out by L. H. Shattuck, Inc. 

The scroll cases were assembled with the speed ring 
and then in order to test them before concreting a tem- 
porary sealing ring was substituted for the gate 
mechanism. The butterfly valve was placed in position 
at the entrance to the scroll and calked with lead 
from the inside to make it tight against reverse pres- 


Tunnel & Wilmington R.R. This railroad crossed the 
dam site on the east bank about 30 ft. above the wate: 
and followed the river along the east bank through the 
length of the basin. Surveys extending over nine 
months finally resulted in the choice of the west side of 
the reservoir as the best location for the railroad, and 
about Jan. 1, 1923, grading was started for the roadbed. 
The track was ready for service in December, 1923. 

The engineering and construction work for the whole 
project is under the supervision of the Power Con- 
struction Co., a subsidiary of the New England Co. 
The J. G. White Engineering Corp. acted as consulting 
engineers. Some of the main items of the project were 
sublet as noted elsewhere, but all other items as the 
transmission line, the railroad relocation, highway re- 
location, clearing of the reservoir area, building and 
operation of camps, and many minor items, were han- 
dled directly by the company’s own forces. 


B. & O. Will Electrify Staten Island Lines 


Official advice has been given this journal that, al- 
though the exact character of construction is not finally 
determined upon, the Baltimore & Ohio R.R. Co. expects 
to undertake the electrification of its lines on Staten 
Island in the near future. The first section to be under- 
taken will be the St. George to Tottenville and South 
Beach line of the Staten Island Rapid Transit. and will 
involve an expenditure of approximately $6,000,000. 
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Reinforced-Concrete Hotel Under Construction 
Fails By Progressive Collapse 


Eight-Story Benton Harbor Structure Completely Wrecked By Slow Failure Continuing 30 Hours After 
Removal of Fifth-Floor Shores—Cause Not Yet Determined but Materials and Cold Weather Suspected 


By T. L. CONDRON 
Of Condron Co., Engineers, Chicago 


der construction in Benton Harbor, Mich., failed 
on Jan. 28-30, the collapse continuing during 30 hours 
and ending up in the complete wrecking of the struc- 
ture, leaving only a few short lengths of column stand- 
ing. The structure, which was to be the Hotel Vincent, 
had been started late in November and was nearing 
completion. 

On Monday, Jan. 28, shoring was removed from the 
fifth floor. In the night the fifth floor began to fail; 
about midnight the three west central bays of this floor 
fell, and by morning these three bays had collapsed from 
the eighth floor to the ground. From this time on, the 
collapse of the structure progressed during the entire 
day, and by the morning of Jan. 30 the entire building 
was a complete wreck except for a small two-story por- 
tion in the rear. 

So far as I know, this is the most complete collapse 
of a multistory concrete building that has occurred. 
In this particular it surpasses the record of the col- 
lapse of the Masonic Temple at Salina, Kansas, July, 
1921 (Engineering News-Record, Sept. 15, 1921, p. 482), 
though in financial loss the latter was three or four 
times greater than the Benton Harbor disaster even 
though all of the Salina structure did not collapse. 

Through the courtesy of the architect, Mr. Nicol, of 
the firm of Nicol, Scholer & Hoffman, and William Bas- 
tar, manager of the Benton Harbor Hotel Co., the 
writer was given every assistance in making an inspec- 
tion of this wreck for Engineering News-Record. 

Slow Collapse—The accompanying photographs tell 
the story more vividly than words. Fig. 1 is a pho- 
tograph taken ten days before the disaster, when the 
seventh floor had been poured, and shows the sixth 
story inclosed with tarpaulins. On Jan. 24 part of the 
lighth floor was poured, and on Jan. 28 this floor was 
completed. A few hours later the fifth floor began to fail. 

The photograph Fig. 2 was taken at 9 a.m. on Jan. 29, 
and shows the appearance of the building that morn- 
ing, with a great gash down the center of the west or 
Sixth St. face of the structure. By noon of that day 
this gash had deepened from one panel to a depth of 
two panels in this width of three bays. About noon 
the columns of the south side, along East Main St. 
began to fail, and that entire frontage, seven bays long, 
for a depth of one panel, collapsed from top to bottom, 
as shown in Fig. 8, taken at 1 p.m. Another view, 
taken at 4 p.m., does not show any further collapse, but 
‘he gradual disintegration continued after dark and 
during the night, so that by 9 on the morning of the 
30th the collapse was complete, as shown by the pho- 
‘ograph Fig. 4. This view was taken before the work 
of clearing up the wreckage had been started, although 
to look at it one might think that several weeks had 
elapsed between the two views Figs. 3 and 4, instead 
of 20 hr., mostly night-time. 

Structure of Buyilding—The floor plan of the building 
was L-shaped above the third floor. The building stood 


\* EIGHT-STORY reinforced-concrete building un- 
i 


on a lot 100 ft. square and the lower two stories cov- 
ered the entire area of 10,000 square feet. Above this 
the rear corner, 56 x 56 ft., was open, so that the higher 
part of the building had 100-ft. frontage on each of 
the two streets and 44-ft. depth, giving a floor area 
above the second floor of approximately 7,000 sq.ft. 
The typical framing plan of the fourth to eighth floors 
is shown in Fig. 5. The construction of this building 
followed the common form of this type of buildings, 
with square columns connected by deep longitudinal 


FIG. 1—HOTEL VINCENT UNDER CONSTRUCTION 
View taken Jan. 18, ten days before failure. 


girders in each of the two long dimensions. It will 
be noticed, of course, that only two of the wall col- 
umns on the two street fronts have girder eonnections. 
The wall columns were simply rodded columns, while 
the interior columns were reinforced with spirals as 
well as vertical rods. The rodded columns have square 
ties of j-in. rounds spaced about 12 in. apart. 

Time has not permitted me to make an analysis of 
any of the stresses in this frame, but, of course, the 
final analysis must take account of the structural de- 
sign, including the determination of the strength re- 
quired for all parts of the structure, before one could 
say whether every part was adequately designed for 
its proposed load and duty. It seems, however, that in 
this case the concrete itself, rather than the structural 
design, is most at fault. 

The appearance of the wreckage is in general that 
of trash rather than concrete. It will be observed from 
the photograph Fig. 5 that relatively few structural 
parts, such as columns and beams, are in evidence. The 
wreckage is being cleared up not with blocks and 
tackle raising large masses so much as with picks and 
shovels. Much of the debris is simply loose stone and 
sand that can be shoveled and carted away. Even 
when columns are intact a few blows of a sledge dis- 
integrate them, and the reinforcing bars are stripped 
out without much difficulty. There is much evidence 
pointing. to complete failure of the. mixed ingredients 
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to combine to form concrete, as might follow from lack 
of sufficient cement, or bad cement, or even very bad 
aggregates, or “cold weather conditions,” including 
freezing. 

Materials—The fine aggregate on the ground at pres- 
ent is a very fair quality of sand, which on looking at 
and handling seems clean and good. It will be sub- 
mitted to laboratory tests. The crushed stone “ranges 
from fine to coarse.” There is a good deal of “fine” 
and all of the stone has crusher dust adhering to it. 
It is, of course, damp or frozen and there is no chance 
for the dust coating to fall off. However, the stone 
seems to be quite up to the usual quality delivered on 
scores and hundreds of jobs in this region, and I would 
expect it to give good results if properly mixed with 
suitable proportions of sand and cement. I do not think 
anything was attempted in the way of scientific grad- 
ing. It was the usual 1:2:4 mixture. 

The water used was the regular city water, and we 
do not expect bad results to follow using. Lake Michigan 
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water. The inspector states that after Nov. 9 they 
used calcium chloride in all concreting, using 16 qt. 
of the crystals or flakes of the calcium chloride to each 
barrel of water. This calcium chloride would delay 
freezing, but I am not certain that it would insure set- 
ting of concrete with materials so cold that the result- 
ing mixed concrete would have a temperature below 
40 deg. F., as it probably would have, notwithstanding 
that “the water was all heated,” according to the in- 
spector. 

Regarding the cement, no tests were made by or for 
the owner. It was bought under a specification requir- 
ing it to have the qualities called for by the “A.S.T.M.,” 
but there would seem to be reasonable question about 
whether it had these qualities. The cement was fur- 
nished by a local dealer, and the brand was “Michigan 
portland cement” said to have come from the Chelsea 
plant, which plant has been recently taken over by the 
state for roadway work. Some bags of this cement, 
delivered for the eighth floor, are still on hand and 
samples have been taken for testing. When a shortage 
of cement occurred on the job, the dealer made up the 


aia 
deficiency by sending “Alpha” to fill oy 
seems to be a feeling that this was be: 
“Michigan” brand. No tests have been m: 
strate this feeling. 

Cold-Weather Precautions—The job 
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(2) Water and aggregates heated by steam jets, also 6 salamander 
under floor and story below enclosed by tarpaulins, calcur 
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6—TEMPERATURE RECORD DURING CONSTRUCTION 


From recording thermometer on south wall of News- 
Palladium building, a few blocks from the hotel. 


FIG, 


from the autographic records of a recording thermom- 
eter located about three blocks away from the hotel 
site on the south wall of the Benton Harbor News-Palla- 
dium, the leading newspaper of the city. The location 
of this thermometer is such that it is probable that the 
“maximum temperatures” are somewhat higher than 
the general atmospheric maximum temperatures. | It 
will be noted that the daily minimum temperature 
throughout the months of November, December and 
January, with two exceptions, were below 40 deg. F., 
and during January, with one exception, were below 
30 deg. F. On eleven days in January the minimum 
was down to zero or lower, reaching on one day 
—16 deg. F. The fifth floor, where failure first began, 
was poured on Dec. 28 and 29, when the minimum tem- 
perature was 24 deg. F., followed almost immediately 
by two severe cold waves, with minimum temperatures 
of 2 deg. F. and —16 deg. F. 

According to the statements of the contractor’s super- 
intendent and the architects’ superintendent, the same 
precautions against cold and freezing were taken with 
all work above the third floor; namely, heating the 
water and aggregates by means of live steam jets and 
a gas torch in the mixer, enclosing with tarpaulins the 
story below the floor being poured and keeping fires in 
sixteen salamanders in this enclosed story for three 
days. After this period, the tarpaulins and salamanders 
were moved up one story. 
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a LAPSE OF HOTEL VINCENT 
FRAMEWORK DURING 
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Fig 2—At 9 a.m. Jan 29 
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Fig. 3—By 1 p.m., Jan, 29, the 
entire south front was down, for 
depth of one panel. The col- 
lapse on the west side also pro- 
sressed inward during the latter 


part of the morning. 
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Fig. 4—View taken 9 a.m., Jan. 
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night of Jan. 29. By morning 
only a few lengths of column 
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The fifth floor and fourth-story columns were poured 
on Dec. 28 and 29. While the concreting was progres- 
sing on the eighth floor, on Jan. 28, the shoring under 
the joists of the fifth floor was removed, leaving shoring 
in place under the girders. 

The floor construction was a 2-in. concrete slab with 
concrete joists 6 in. deep and 5 in. wide spaced 25 in. 
center to center. The reinforcing of the 2-in. slab was 
j-in. rounds spaced 18 in. apart (temperature bars). 
Each rib was reinforced with one &-in. square bar, 
straight, and one 1j-in. round bar bent to pass over 
intermediate girders. The span of these joists was 
approximately 14 ft. center to center of supporting 
girders. 

In general, the wall columns were 18 in. square in 
the basement and first story, 16 in. square in the sec- 
ond and third stories, 14 in. square in the fourth and 
fifth stories, and 12 in. square above. The reinforce- 
ment varied from twelve vertical bars (8.73 sq.in.) in 
the first story to four vertical bars (1.0 sq.in.) in the 
seventh and eighth stories. The wall columns support- 
ing the fifth floor were reinforced with ten vertical bars 
(6.0 sq.in.). The bars were placed 14 in. from the face 
of the columns and were held by square ties made of 
t-in. rounds spaced not more than 12 in. apart. 

If the danger line for concrete and construction is 
the temperature at which water freezes, namely 32 
deg. F., then the precautions taken on this work would 
seem to have been adequate up to and including the 
fourth floor, but experience and tests all point to the 
facet that the critical temperature for concrete work is 
considerably above 32 deg. F. When the temperature 
falls below 45 deg. F. it is important to exercise un- 
usual care in concrete work, including heating of mate- 
rials, and adopting measures which will make certain 
that the concrete work is kept above a temperature of 
50 deg. F. for a sufficient number of days to insure the 
setting up of the concrete. 

Summary—On the face of it, this disaster appears 
to be due to cold-weather conditions, notwithstanding 
the precautions which the contractor states he took to 
protect the concrete; but, as previously stated, there is 
a question as to the quality of the cement. I have no 
! way of knowing, except by the statements made, 
whether the amount of cement specified was used in all 
It was specified that the columns should be 
1:14:3 mix and the floor structure 1:2:4. The work 
was constantly under the supervision of a graduate 
engineer, and there is every reason to believe that the 
specifications were carried out as intended. 

Reisinger & Co., Milwaukee, were contractors for the 
building. The work was being done on a maximum-fee 
basis. 


Fourth Conduit Being Built from Thirlmere 

The fourth water supply conduit from Lake Thirl- 
mere to Manchester, England, was about half completed 
at the close of 1923, according to the London Engineer. 
The conduit is 54 in. in diameter and will have a total 
length of about 32.3 miles. Of the portion thus far laid 
93 miles are of steel and 4} miles are of reinforced 
concrete, Bonna system, and } miles of concrete-lined 
cast iron. Most of the pipe is “laid on concrete, and 
where the ground is water-logged” is laid on “rein- 
forced-concrete rafts and either partly or entirely sur- 
rounded with concrete.” The contract for the work was 
let in 1922. It should be completed in 1925. 
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Melan Honored by His Colleagues 


Meeting in Honor of 70th R rthday of 
Noted Professor of Bridge Const ructi a 


N THE occasion of his seventieth birthday ,. 

Nov. 18, 1923, a group of colleagues 4 li 
students of Prof. Joseph Melan, of the Pragy: Technical 
College, celebrated the event by a meeting in hones of 
his long service to the engineering profession and . 
recognition of his help and stimulus to them. Z 
of Prof. Melan’s pioneer work in bridge 
construction, a short summary of the bi graphical 
account prepared for that celebration jis reproduced 
here through the courtesy of Dr. August Nowak of 
Prague and Gustav Lindenthal of New York. 

Joseph Melan, was born in Vienna in 1853, was gradu- 
ated from the Vienna Technical College in 1876. He 
early inclined toward the academic career, and became 
assistant at the college first 
to Dr. Winkler, professor 
of bridge and railway cop. 
struction,:and later to Dr. 
Rziha, professor of rail- 
road construction. At the 
same time he found oppor- 
tunity for practical work in 
the bridge works of Ignaz 
Gridl at Vienna, where 
among other work he dealt 
with the project for the 
Donau-Moldau canal and 
the bridge across the Dan- 
ube at Cernavoda, Rumania. 

In 1886 he became pro- 

OF PRAGUE fessor of mechanics and 
graphic statics at the Bruenn Technical College, 
where eight years later he succeeded Brik as professor 
of bridge construction. He left Bruenn in 1902 to take 
the chair of Steiner as professor of bridge construction 
at the Prague Technical College, where he has remained. 

While Melan has been connected with many important 
pieces of work—among them recalculation of the Wil- 
liamsburg bridge over the East River for the Depart- 
ment of Bridges of New York City in 1902, and analysis 
of the design of the Hell Gate bridge in 1906—he is 
perhaps most widely known for his achievements in 
reinforced concrete. He introduced the widely known 
“Melan System” of reinforcement in 1894. A great 
number of bridges and other structures of this type 
have been built in many parts of the world, and it is 
interesting to note that most of them, except those 
built in America, were designed by Melan himself. A 
number of his bridge projects were honored by prizes. 

His technical writing covers a wide field. From 1880 
to 1891 Melan edited the “Zeitschrift des oesterreichi- 
schen Ingenieur u. Architecten Vereines.” Beginning 
in 1876 he has published a very large number of papers 
and articles, dealing with steel and concrete bridges, 
bridge theory, economics and details, as well as with 
studies and descriptions of specific structures. His 
work on the theory of suspension bridges has received 
perhaps widest circulation. This appeared originally in 
the “Handbuch der Ingenieurwissenschaften,” but ws 
made more readily available to American readers by 
“Theory of Arches and Suspension Bridges,” 2 transla- 
tion by Dr. D. B. Steinman, published in 1913. 
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Lethbridge Northern Irrigation District in Alberta 


Provincially Backed Bonds Finance Canadian Enterprise—Internal Storage Found Cheaper Than 
Large Canals—Controlled Hydraulic Jump Utilized in Grade Reduction Drops 


By C. M. ARNOLD AND H. G. COCKRANE 


Principal Assistant Engineer and Engineer of Structures, respectively 
Lethbridge Northern Irrigation District, Lethbridge, Alberta 


N SOUTHERN ALBERTA, Canada, north of Leth- 

bridge is an irrigation project of 210,000 acres 
(104,758 irrigable) representing the last of three phases 
of irrigation development which run parallel to those 
experienced in the United States. Rosy expectations of 
individual and partnership schemes, followed by corpo- 
ration developments in which the expected profit failed 
to materialize, finally led to government co-operation, 
with district bonds carrying provincial guarantees, and to 
construction carried out under “The Irrigation Council.” 

In carrying out the work a close study was made of 
water duty, rainfall and runoff with a spillway for one 
flood per 100 years. The cost of a storage reservoir 
midway the length of a long main canal was balanced 
against that of a larger canal. Protection of concrete 
structures against alkali was provided and creosoted 
wood-stave siphons were used.,As the country slopes 
rapidly, a special investigation of drops finally led to 
utilization of the hydraulic jump and to simplify con- 
struction drops were confined to two or three equal 
heights of same design. 

The project comprises 53 miles of an 800-sec.-ft. 















HYDRAULIC JUMP DROP FOR GRADE CORRECTION 


Typical 5-ft. grade correction of the controlled type with 
steps in chute pointed downstream at center to spread water 
to sidewalls to avoid concentration of energy at center 
which would defeat object of jump. 


main canal, 64 miles of branch canals and 454 miles 
of distribution ditches. Structures of note include the 
headworks on Old Man River, a low diversion dam with 
sluice and regulator gates, two flume stream crossings, 
two 10}-ft.-diameter wood-stave pipe siphons and three. 
plate girder railway bridges over the principal canals. 

Water Supply—A careful study of the water supply 
available was made based on records of the Dominion 
Hydrometric Department which extend over a period 
of ten years. All calculations were based on the water 
available in 1910, the year of lowest recorded flow up 
to 1916, the year the study was made. On the hydro- 
graph of the year 1910 were plotted the requirements 
according to the assumed seasonal demands based on 
practical irrigation experiences in this locality. The 
demands in southern Alberta are light at the beginning 
of the season, May 1, increasing to a maximum in 35 


days, then decreasing. The average depths which are 
required on the land are assumed to be as given in the 
following table: 


OE | a  aicie alia sticabas'ih te acaliel . 4.4 1In. 
June 10 to July 15 Fare ; - Mawr 7.0 in 
July 15 to Aug. 20..... z ; cra al . 4.4 in 
ld Ce Ne ok a we oe « 8 ew ele eo € eed ofa erene 2.2 in. 
Ne ret a4 wc aie leeinn 4 a pa a Cale wad Leche amen 18.0 in. 


Duty of Water—The approved duty of water on which 
the design was based was as follows: (1) A net duty of 
water of 1.5 acre-feet per acre per season measured at 
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LETHBRIDGE NORTHERN IRRIGATION DISTRICT SHOWING 
LOCATION OF STRUCTURES ON CANAL SYSTEM 


the farm weir. (2) An irrigation factor of 80 per 
cent (1.5 acre-feet on 80 per cent of the irrigable area 
being equivalent to 1.2 acre-ft. on the full irrigable area). 
(3) That 50 per cent of the total irrigable area may re- 
quire an irrigation 6 in. deep within a period of 15 days. 

In this section the average annual precipitation for 
the eighteen years from 1902 to 1919 was 15.6 in. 
and the average rainfall during the cropping season, 
May to September, of ten of those years when there 
was less than 13 in., was 7.3 in. The total precipitation 
for 1915 and 1916 when good crops were secured with- 
out irrigation was 13.6 and 18.3 in., respectively, for 
the months of May to September inclusive. 

Soil—Soil samples were taken over the whole 
irrigable area and tested for alkali in the field with the 
electrical bridge and where more than moderately 
strong alkali was indicated the samples were sent to 
Ottawa for chemical analysis by Dr. F. T. Shutt, 
Dominion chemist. The areas considered unsuitable 
were excluded. 

Canal Design—The maximum irrigation requirement 
fixes the net capacity of the canals at 1 sec.-ft. per 120 
acres of irrigable land, based on the entire irrigable 
area. For canals carrying less than 50 sec.-ft. an addi- 
tional capacity was provided to allow for a rotation 
system of delivery with a minimum irrigating head of 
2.5 sec.-ft. 

As far as practicable the canal sections were de- 
signed according to the formula b = d’ — dh, in whick 
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b == bed width, d = depth of water and h = side 
slope ratio. Cross-sectional area is thus equal to the 
cube of the depth at full supply. On the main canal 
the lower bank was made 12 ft. wide on top to secure 
greater strength where needed and provide sufficient 
width for a roadway for use in inspection rounds of 
the operating staff. On branch and secondary canals 
the lower bank was made three-fifths the bed width 
and the upper bank two-thirds the width of the lower. 
All canals and ditches have been constructed with a 
bank on each side except on contour locations on com- 
paratively steep side hills where a lower bank only has 
been built. Freeboard in all cases has been made half 
the depth with a maximum of 3 ft. 

Rate of grade in all cases was made such that the 
velocity would not exceed 2.8 ft. per second, and where 
necessary drops were introduced to secure this. 

Except on the main canal, where absorption losses 
are assumed to be taken up by surplus in Keho Lake 
reservoir, an allowance of 6 cu.ft. per second per million 
square feet of wetted area has been added to the capac- 
ity of all canals and ditches to cover these losses. 

For canals and ditches of 8-ft. bed width and less, 
the value of “n” has been taken at 0.025 and for those 


CONCRETE PORTAL OF WOOD-STAVE SIPHON 
Transition. from rectangle of canal to circle made by 
“quarter cones” inserted in the angles of the rectangle. 
Little head is lost. 

over this size at 0.0225, Manning’s discharge formula 

being used throughout. 

Where the canal is built entirely in fill, the embank- 
ment has been constructed with an excess of strength. 
The outer slopes vary from 13:1 to 3:1, so that the 
slope of the plane of saturation, assumed at 3} hori- 
zontal to 1 vertical drawn from the water surface 
outward, will not intersect the outer slope nor approach 
the toe nearer than approximately 10 per cert of the 
base width. 

Cross drainage has been provided by the _installa- 
tion of corrugated-iron culverts placed 2 ft. below the 
canal bed and provided with rubble masonry portals. 
A siphon spillway with a capacity of 300 sec.-ft. is 
located at Sta. 72 below the intake; a combination 
spillway and cross drainage culvert at Kuishap Creek, 
mile 13, has a capacity of 600 sec.-ft., and a controlled 
spillway was built at mile 28 with a capacity equal 
to that of the main canal. 

The location of the main canal for the first 4 miles 
is on the south or east side of Old Man River. The 
eanal then crosses by flume to the opposite side. This 
socation instead of the apparently natural one on the 
north and west side of the river was dictated by top- 


~ 
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ographical conditions, the north and west 
valley containing long stretches of high cy 
which it is impracticable to build a canal. 
necessary added length of line required if ; 
were placed upstream at a sufficiently high . 
get the canal above these cut banks and } 
prairie bench would have cost several times 

the flume crossing of the river in the adopted | 

Keho Lake Reservoir—The main canal into «; 
Turin branch out of Keho Lake reservoir were 
according to the original location as first projected by 
the Dominion Irrigation Department. This depart- 
ment later, in 1916, changed the plan on account of the 
heavy work of cutting into and out of Keho Lake 
proposed to abandon the lake as unnecessary and 
to change the location of that portion of the main 
canal east of Kenex to that which is now occupied i. 
the Monarch branch and its contour extension, the 
Piyami branch, allowing sufficient additional capacity 
throughout its length to provide for absorption losses 
for the whole system. 

After the formation of the district in 1919 the 
Provincial Government secured a complete report on 
the project from George G. Anderson, Los Angeles, 
Calif., who recommended the inclusion of the reservoir 
in the system. He pointed out that with it included 
the absorption losses in the main canal could be 
neglected and he estimated that by thus reducing th 
capacity of the main canal from 1,086 sec.-ft. to 800 
sec.-ft. the saving would practically offset the heavy 
work and the reservoir could be included at an estimated 
cost of only $28,000 additional. Mr. Anderson’s recom- 


mendations were followed when the final location sur- 
veys were undertaken in 1920. 

In the location of the principal canals it has in 
general been the aim to limit the length of curves to 
from 200 to 300 ft. except where extraordinary condi- 


tions prevented. Minimum radius of curvature was 
not fixed by any special rule but was never less than 
three times the canal bed width. The location levels 
were thoroughly checked by from three to four inde- 


‘pendent lines and permanent bench marks of {-in. iron 


5 ft. long were set with the tops a little below ground 
level, placed every mile, and carefully referenced. 
The general contract for excavation, involving 
6,300,000 cu.yd. of material, of the canals and ditches 
for the whole system was let June 1, 1921, to Grant 
Smith & Co. & McDonnell, Ltd., of Calgary and Van- 
couver, and was completed Oct. 19, 1922. The work 
was carried out by a force which at its maximum 
consisted of 600 teams, 2 steam shovels and 5 dragline 
machines. The team outfits used either elevating grader 
and dump wagons or three- or four-horse fresnos. The 
dragline machines varied in size from those with 1}- 
to 23-yd. bucket and 60-ft. boom to a dragline with 
a 4-yd. bucket and 100-ft. boom used on a heavy cut 
that was 38 ft. deep and very largely solid rock. 
Protection Against Alkali—The structural work for 
the headworks and canal structures required 26,000 yd. 
of concrete. In view of past experience in the destruc- 
tion of concrete from alkali action all possible protec- 
tive measures were taken. The specifications required 
very careful grading of fine aggregate to ensure a dense 
concrete. All aggregate was washed, separated and 
recombined in proper portions, mixing water was 
tested with the Jackson turbidometer and no water con- 
taining more than 150 p.p.m. of sulphates was permitted 
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HAND-OPERATED BRANCH CANAL HEADGATES 
Four openings control the flow in the main canal and three 
the discharge into the branch canal, 


to be used. The slump test was used throughout the 
work as a guide for consistency. Test cylinders were 
broken at frequent intervals and always showed excel- 
lent results. The back of all retaining walls was 
waterproofed with two coats of asphalt dissolved in a 
volatile flux which was sprayed on through a nozzle 
under a pressure of about 75 lb. per square inch. Weep- 
holes were provided in walls at floor level and a 
reversed gravel filter was placed between the wall and 
the refilling 

Headworks—At the site selected for the intake the 
river is divided into two channels. During the low 
stages little or no water flows in the west channel. The 
diversion works consist of a regulator, scouring sluices, 
a log pass and a low ogee weir. The greater part of 
the weir, which is 524 ft. long, is across the island and 
the west channel and a considerable part of its crest 
length is actually lower than the existing surface of 
the ground on the island. It is intended that during 
the early years of operation the discharge over the 
weir will be controlled by sandbag or gravel embank- 
ments so as to direct the flow over those portions of 
the crest now on the island and in the west channel 
and thus scour out much of the island below the weir. 
Normally at extreme floods the weir would be more 
or less drowned, but by the proposed control the 
retrogression of levels below the dam will be accel- 
erated and the depth on the crest reduced. In this way 
the backwater effect caused by the weir will be materially 
shortened and the control of gravel and silt bars, which 
tend to form above any fixed weir, rendered much 
simpler. To facilitate this control the weir is divided 
by piers into five equal openings, spanned by foot- 
bridges for access to the west side. The only other 
means of crossing are found 9 miles below and 22 miles 
above the site. 

Adjoining the weir is a 30-ft. opening for passing 
logs, and between it and the regulator are the three 
scouring sluices, each with a 26-ft. clear opening. All 
four openings are closed by Stoney gates lifting 21 ft. 
by means of worm gears and counterweights, to clear 
the estimated maximum flood level. 

The maximum flood discharge to be provided against 
was a matter of considerable study. Records were 
available beginning with 1910—too short a time to be 
a reliable guide in estimating. By the formulas devel- 
oped by Weston E. Fuller (Trans. Am. Soc. C. E., Vol. 
((, p. 564) a flood discharge of 40,000 sec.-ft. once in 
100 years would appear probable. By plotting on prob- 
ability paper, after the manner suggested by Allen 
Hazen, in a discussion of the same paper, a flood of 
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40,000 sec.-ft. would appear possible once in a period 
of 300 years. Considering the short time for which 
records were available, it was thought wise to design 
against a possible flood of 40,000 sec.-ft. Such a flood 
would just cover the whole valley floor, even without 
the weir. The weir will result in an afflux of about 3 
ft. at this discharge and consequently to prevent out- 
flanking it was necessary to build a flood embankment 
over a mile long and to a maximum height of 20 ft. 
The fore apron is carried downstream for sufficient 
length to insure that even at flood stages the locus of 
the hydraulic jump will not be beyond the downstream 
edge of the fore apron. The depth of the cutoff walls. 
which are entirely in gravel, is governed by the neces- 
sary length of path of percolation. The regulator is 
at right angles to the crest line of the dam and is 
divided into four 10-ft. openings, closure being made 
by Stoney gates. 

Spillways—Owing to the fact that at flood stages 
in the river the regulator discharges as an orifice, 
the fluctuations in water level in the forebay, which 
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INTERSECTION OF WOOD AND STEEL TRESTLE FOR 
FLUME OVER OLD MAN RIVER 

The K-brace design of timber trestle permits piecemeal 

replacements. 


may occur at night or when no attendant is at hand, 
might cause an overload on the Old Man flume, which 
is 4 miles downstream. As a safety valve a siphon 
spillway is built at Sta. 72 on the main canal, auto- 
matically to take care of such fluctuations. From a 
study of the past records of the river it appeared pos- 
sible that the variations in water level in the forebay 
during a period of 12 hours might result in an increase 
in canal discharge of about 450 sec.-ft. Such an in- 
crease piled on the normal full supply of 800 sec.-ft. 
would result in overflowing the steel flume at the river 
crossing.- The spillway was therefore designed with a 
capacity of 300 sec.-ft. continuous flow. It will act 
intermittently with an overload of about 180 sec.-ft. 
(Trans. AmgSoc. C. E. Vol. LXXXV, p. 1129.) 

The canal is carried over Old Man River in a semi- 
circular steel flume 3,300 ft. long. The shell is of 
14-gage copper-bearing sheet steel, with a 14-0z. zinc 
coating. The first 800 ft. is carried over a bench on 
timber trestles from 11 to 20 ft. in height, of K-hrace 
design adapted to timber construction. This design of 
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COMBINED CULVERT AND SPILLWAY FROM MAIN CANAL 


trestle was chosen principally in order to permit piece- 
meal replacement. The next 1,700 ft. is carried on 
steel trestles, 32 ft. in height, supported on concrete 
pedestals whose minimum height is 6 in. above the 
maximum estimated fiood level. The river channel is 
spanned by seven 120-ft. steel truss spans supported 
on concrete piers whose footings are carried from 12 
to 14 ft. below the river bed to a sand-rock foundation. 
The inlet and outlet reinforced-concrete portals are 
designed for minimum entry, transition and exit losses. 
The canal ends of both structures are rectangular but 
are warped to a semicircular section at the flume 
ends by means of “quarter cones” in the angles between 
the floor and side walls. It so happens that the calcu- 
lated normal flow in the flume is uncomfortably near 
the critical depth, so that a check mignt result in the 
water “slopping over” the sides of the flume shell. The 
structure involves 4,000 cu.yd. of concrete and 540 
tons of structural steel, not including the steel shell. 
Culverts—In the next 12 miles of canal three under- 
passages provide for cross drainage, one of which at 
mile 13 has a catchment area of 65 sq.mi. At this point 
provision is made for spilling 600 sec.-ft., or 75 per cent 
of the full canal capacity, through the canal bank into 
the culvert barrels, closure of the spillway being effected 
by two timber gates of Stoney type, lifted by ordinary 
Kei? oh t0/ 
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TYPICAL SECTIONS OF MAIN CANAL 


hand winches. This point is the last opportunity for a 
spillway until the Hollandale spillway is reached at 
mile 29. 

Willow Creek, at mile 16, with a calculated maximum 
discharge of 9,000 sec.-ft., is crossed by a flume 800 ft. 
long, of similar section and design to the Old Man 
flume, but with three 80-ft. steel truss spans across 
the channel. 

At mile 29 (the Hollandale spillway) a set of regu- 
lating gates can divert the full canal discharge into a 
short spillway channel 600 ft. long. There are four 
openings on the main canal and two on the spillway 
channel, closure being made by timber Stoney gates 
64 ft. wide and 7 ft. high, lifted by ordinary chain 
winches. The spillway channel discharges into a deep 
coulee by means of a reinforced-concrefé chute. The 
inlet end is a notched control section with 1 to 1 sides 
and a bed width of 93 ft. This width is carried to 
the lower end without change, the side walls being 
reduced in height toward the bottom. Some trouble is 
anticipated at the lower end of the chute from cutting 
back, but as the spillway is only for occasional use, 


suitable protection is being left as a mainten., 

Siphons—At miles 38 and 40 there are two 
stave pipe siphons, 104 ft. in diameter, exactly similar 
except for length, the former being 2,855 ft. long and 
the latter 930 ft. long. The pipe is built of creosoteq 
Douglas fir staves, 54 in. thick, banded for a maximum 
head of 45 ft. with eight #-in. bands in the 5-¢ 
space between each pair of cradles.. The timber cradles 
are supported on concrete blocks, the foundations of 
which are from 2 to 3 ft. deep. Each siphon is provided 
with a 12-in. blowoff. All four concrete portals are alike 
in design. The cross-sections at the junction with the 
canal are rectangular and at the junction with the pipe 
are circular, the transition being made by “quarter. 
cones” inserted in the angles of the rectangle. This 
gradual transition results in little lost head at entry 
and permits recovery of much of the velocity head at 
exit. Siphons were used at these points on account of 
the saving in cost over flumes, as it was found that a 
large percentage of the flume trestles would have been 
too high for economical construction in timber, necessi- 
tating the use of steel at a probable cost 15 per cent 
greater than for the siphons. 

Keho Gates—-The discharge from Keho Reservoir is 
controlled by a structure consisting of a bulkhead 
counterfort wall across the canal which at the site 
of the structure is in a cutting 25 ft. deep. Three 
openings, 6 ft. wide by 8 ft. high, are closed by Stoney 
gates of steel which are counterweighted and raised 
by’ worm gears through three separate towers on the 
downstream side of the bulkhead wall. The openings 
lead to three 6x 8-ft. barrels, 75 ft. in length, which are 
covered by a 16-ft. earth fill with a 30-ft. roadway 
across the top. The head against the structure will be 
25 ft. with reservoir full. One roller curtain of I-beams 
and timbers is provided for emergency closure of any 
opening. 

Grade Correction Works—One consequence of the 
steep slope through which most of the distribution sys- 
tem is built is the unusual number of grade correction 
works; in fact a very large proportion of the total 
masonry and timber built into the system has gone into 
structures of this character. With a view to reducing 
these quantities (and the consequent cost) to a mini- 
mum, an exhaustive study was made of all the various 
types which have hitherto been used or proposed. The 
type which promised the minimum cost for a given dis- 
charge and height of fall consisted of a closed channel 
with contracted inlet and expanding outlet in which 
advantage could be taken of atmospheric pressure to 
induce very high velocities, and consequent high fric- 
tion losses. By introducing two right-angle bends of 
very short radius, the further advantage of the high 
friction losses in such bends would be obtained, and 
the total head lost in the structure could be adjusted 
very closely to the total height of fall. This type of 
structure, while very promising in reduction of cost, 
was abandoned on account of the possibility of block- 
ing by debris—a serious matter in a country “8 badly 
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infested with drifting tumble weeds as this will be for 
some years to come. Moreover it is not easy to design 
the type for efficient action at partial supply without 
involving manual control. , 

The type finally adopted depends for its efficient 
action on the deliberate formation of the hydraulic 
jump. Selection of this design would hardly have 
been possible prior to the researches of the Miami 
Conservancy District, and it is desired to give the 
fullest possible credit to these pioneers and also to 
Julian Hinds whose articles (see Engineering News- 
Record, Nov. 25, 1920, p. 1034, and Dec. 23, 1920, p. 
1223) have been of the greatest benefit in these studies. 

In any canal grade correction work three features 
are essential to efficient operation: (1) To prevent 
undue acceleration in the canal above the work, or 
rather to confine the acceleration where it can do no 
harm; (2) to transfer the water from the high to the 
low level with the least damage to the structure; and 
(3) to discharge the water into the lower reach with 
as much as possible of the energy dissipated. 

The great difficulty hitherto has been to comply with 
the third condition. In an ordinary straight overfall 
with or without a water cushion, the water issues from 
the structure with a great deal. of the energy, released 
by the fall, still potential of damage. Although the 
mean forward velocity at the exit may be no greater 
than in a normal reach of the canal, there is never- 
theless an abundant store of kinetic energy at work 
in the form of eddies and whirls and the great bulk of 
this non-apparent energy is expended in digging holes 
in the bed and banks for a long way downstream. 
Niagara furnishes a first-class large-scale illustration 
of this phenomenon. 

The conditions on which the design of the chute 
depend are: (1) That the splay of the side walls 
should not exceed about 26 deg. from the center line; 
and (2) that the grade of the floor should not fall 
below the curve of free discharge at any point. The 
floor of the chute is corrugated or stepped to give in- 
creased frictional resistance, the treads of the steps 
being slightly pointed downstream at the center line 
to assist in spreading the water out to the side walls 
in its descent, and thus avoid concentration of energy at 
the center, as this would defeat the object of the jump. 

Having designed the chute, the surface curve is then 
calculated and plotted by taking sections at intervals 
of from 2 to 4 ft. Knowing the depths and velocities 
at these various sections and the depth of tail water in 
the canal below the drop, the “locus” of the theoretical 
jump can be determined diagrammatically (see diagram 
44 in bulletin on “hydraulic jump,” Technical Reports, 
Part III, published by Miami Conservancy District). 
The actual length of jump has been found experi- 
mentally to be from six to eight times the theoretical 
height, two-thirds of the jump length occurring down- 
stream from the theoretical position. 

Similarly for any stage of supply the locus and length 
of jump may be determined and a curve of loci plotted. 
These calculations determine the necessary length of 
side walls beyond the foot of the chute, which in 
practice should be built slightly longer. The side walls 
ere returned into the side slopes of the canal, riprap 
being added below for a distance ‘of from 10 to 16 ft. 
dependizg on the discharge and the height of fall. It 
's impossible to determine the exact length of protec- 
tion necessary and it is probable that some further 
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riprap will be required later on, especially in the 
lighter soils. The thickness of the side walls as built 
varies from 7 to 10 in. This thickness is determined 
by constructional reasons rather than by conditions of 
stability or strength. Thinner walls would mean little, 
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BMERGENCY CURTAIN FOR TWIN BRANCH HEADGATES 


if any, saving on account of the added difficulties of 
properly tamping the concrete in the forms and pre- 
venting the earth slope from caving into the mix 
while pouring. 

In the construction the earth slopes were trimmed 
to exact outside dimensions and the sloping wall forms 
then set, braced together and weighted with rock. 

Floors and walls were reinforced by 6x6-in. square 
No. 6 wire mesh, placed in the center of walls and on 
the top of floors. Weep-holes and a reversed filter 
layer under the downstream floor and chute are pro- 
vided to prevent uplift pressure. 

Considerable study was mate to’ determine what 
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heights of falls for various groups of drops would give 
the minimum total construction cost. In order to save 
as much as possible in formwork it was desirable to 
have groups of drops as nearly alike as possible. A 
given total grade compensation may be divided between 
as many separate works as necessary. By making the 
works all alike a great saving in formwork is possible. 
Estimates of cost for a run of heights were made and 
the profile of the canal was adjusted to give the mini- 
mum total cost for structures and éxcavation together. 
It was not economical to make all the drops on any 
given stretch of canal alike in height, but it was pos- 
sible to confine them to two or three selected heights 
which secured at least part of the advantage of 
uniformity. 

Lethbridge Works Tested by Double Expected Flood 

During the summer of 1923, shortly after the comple- 
tion of the Lethbridge headworks, there was en- 
countered in the Old Man River a flood more than double 
the amount allowed for, as estimated from the meager 
runoff data available. 

H. B. Muckleston, until recently chief engineer 
and project manager, describes as follows the effect of 
the flood upon the headworks and upon canal and 
spillway. 

“The Old Man River has been subject to an extra- 
ordinary flood. The works which were designed to pass 
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40,000 sec.-ft. actually passed 88,000 sec.-ft. without 
damage to the structure. The flood broke into the 
canal below the diversion and did an immense amount 
of damage to the canal. The siphon spillway was out- 
flanked and turned over, but has been righted and 
jacked back into place. Ninety feet of the steel trestle 
was carried out at the flume crossing of the Old Man 
River, owing to a wide alteration in the river channel. 
The accident occurred in spite of the elaborate pre- 
cautions taken against this very thing. This combina- 
tion of disasters has prevented much water being run 
during the season of 1923. Fortunately the rainfall 
was much above the average during the season so that 
the loss of water has not been the disaster it might 
have been.” 

H. B. Muckleston, who recently resigned to enter 
private practice, was chief engineer and project man- 
ager and C. M. Arnold is principal assistant engineer in 
general charge of all location and constraction work in 
the field. H. G. Cockrane is engineer of structures. 
Location surveys, earthwork and timber construction 
were in charge of divisional engineers F. S. Dyke and 
P. M. Sauder. 
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Test Floating Roofs for Oil Tay'-< 


VAPORATION and fire tests of floating 

tanks were recently made by the U. s 
Mines and have been reported upon by Ludy 
of the Bureau. This type of roof (Wiggi) 
scribed in the Equipment and Materials 
Engineering News-Record, Nov. 15, 1923, | 
first tests were made to determine the evap 
which will occur at the narrow joint space be: 
periphery of the floating roof and the side of + 
This space is not over } in. wide on th: 
Laboratory tests of compartments of differe, 
from 4 in. to 14 in., formed in a sheet me 
showed that gasoline (of 57.7 deg. A.P.I. 
subject to more rapid evaporation per squar 
surface the wider the compartment. It was . 
from the results that a 30-ft. tank with a periph- 
eral joint exposure would lose 2.32 gal. in six days. A 
direct measure of the value of the floating roof in pre- 
venting evaporation loss was obtained by comparatiy. 
tests of two 1,250-bbl. tanks, gasoline of 63 deg. A.P] 
being pumped from one to the other and returned ; 
number of times. One tank had a floating roof and the 
other an ordinary fixed roof, and in each run the Joss 
was measured. During the filling of an ordinary tank 
the air in the space above the gasoline, saturated with 


OVERTURNED SIPHON SPILLWAY, LATER JACKED 
TU PLACE AND UNDERPINNED 


gasoline vapor, is driven out, and in emptying the tank 
a corresponding amount of gasoline is evaporated to 
saturate the incoming air, which is lost on the next 
filling; this loss is avoided in the case of the floating 
roof. The loss with the floating roof was 0.4 bbl. per 
1,000 bbl. pumped, while that with the ordinary roof 
was 1.7 bbl. per 1,000 bbl. pumped. 

To test the fire safety of a floating roof several 
tests were made with an oil fire burning on the roof 
of the tank or flame brought into contact with the vapor 
in the opening between the shoe and the tank shell. In 
the most severe tests, 5 gal. of gasoline were poured 
on the floating roof of a 30-ft. tank and ignited. The 
fire burned for a little over 15 min., flames constantly 
licking over the sides of the tank. In several places 
around the shoe the exposed gasoline caught fire 
and burned for about 5 min. after the gasoline on the 
roof was consumed, but was readily extinguished by 
cooling the hot shell of the tank shoe and tub of the 
roof. This test roof had a seal of flexible asbestos 
fabric instead of an oil seal. The test showed that the 
fire hazard of an oil tank is greatly reduced by @ 
floating roof. 
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Experience and Test Results ia 
Wood Preservation 


Notes from Wood Preservation Meeting—Adding 
Petroleum to Creosote—Pole Perforation— 
Hot Zine Chloride Treatment 


yEW developments in wood-preserving practice were 
N brought out in a number of the papers and com- 
mittee reports presented to the American Wood Pre- 
servers’ Association at its Kansas City meeting, Jan. 
15-17. The principal facts brought out are briefly sum- 
marized in the following: 

Creosote-Petroleum Treatment for Ties—Petroleum 
admixture with creosote for treating railway cross-ties 
has been experimented with to some extent as a sub- 
stitute for coal tar admixture, which latter began on 
a large scale in 1908 because of shortage of creosote oil. 
The principal trial of petroleum admixture was made 
by the Santa Fe in placing in track 1,000,000 ties in 
Texas, New Mexico, and Arizona from 1909 to 1914. 

The committee which studied the use of petroleum 
states that petroleum residue of proper grade fulfills 
admirably the requirements for use with creosote. A 
proper petroleum-creosote solution enters readily into 
the timber during the treating process. The petroleum 
should preferably be of asphalt base, but an oil of mixed 
paraffin and asphalt base may be used if it mixes well 
with the creosote without forming more than 13 per 
cent sediment. It should have 225 deg. F. minimum 
flashpoint in a closed tester, and a viscosity not too 
high for proper penetration. The preservative effect 
of a proper petroleum-creosote treatment is satisfactory. 

Petroleum may also be added to zinc chloride, and 
tests show that under most conditions it will add to 
the service which is obtainable from straight zinc 
chloride. 


Preservation of Poles—The first inspection of a test 
lot of 350 creosoted poles placed in 1920 in an electric 
line between Kansas City and Olathe, Kans., showed 
that the pressure treatment used in preserving them 
was thorough and effective. The poles were treated 
part green and part air seasoned, the green poles being 
steamed during the treatment. They are exposed partly 
in moist and partly in dry soil. Excavation around 
the bases of the poles showed sound wood with a hard 
surface at the ground line, free from decay. The aver- 
age penetration of the preservative was 23 in., the 
depth of the sapwood. 

Effect of Perforation During Treatment—After 
thirty months’ observation of creosoted wood which has 
been perforated during treatment to produce deep satu- 
ration, a committee reports that the perforation treat- 
ment not only prevents harmful checking, but tends to 
close checks which are in the timber at the time of 
treating. Even without use of preservative, perforation 
Seems to reduce checking, in fact to a greater extent 
than preservative impregnation without perforation. 

Hot Zine Chloride Treatment—From a study of hot 
zinc chloride treatment a committee finds that heat is 
of value in zine chloride treatment somewhat as in 
creosote treatment. High solution temperatures are 
effective in improving the absorption and penetration, 
according to experiments by the Union Pacific’ R.R. 
They also shorten the time of treatment and therefore 
reduce the cost of operation. 
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Sodium Fluoride Indicators—Various tests for sodium 
fluoride penetration were investigated by George T. 
Parker and H. A. Geaque, of Lombard College, Gales- 
burg, Ill. The best test for laboratory use is the fol- 
lowing: The face of the wood cross-section to be 
tested is first sprayed with a 5 per cent solution of 
potassium ferrocyanide and dried, and then sprayed 
with a 5 per cent solution of iron ammonium chloride. 
As soon as the line dividing the treated and untreated 
portions appears, the sample is washed with water. 
The untreated part of the wood is colored deep blue. 
The line appears in about three or four seconds. The 
test should be performed in ordinary daylight, not in 
direct sunlight. It works equally well on pine, oak 
and fir. Claims for this test are that it is the only 
permanent test yet advanced, that it is easier to make 
than other tests, and that it uses more stable solu- 
tions and cheaper materials. 


Steam and Vacuum Treatments—R. M. Wirka carried 
on a long series of experiments on the effect of varia- 
tions in steam and vacuum treatment, at the Forest 
Products Laboratory, Madison, Wis. The material 
was Southern pine of pole or pile size, cut to 40-in. 
length, the bark being removed. Internal temperatures 
were measured in a central thermometer hole. 

Steaming for 4, 6, and 8 hr. respectively at a pres- 
sure of 20 lb. per square inch, followed by a 20-in. 
vacuum for 3 hr., showed highest internal temperature 
for the longest time of steaming; no severe checking 
occurred and no through checking in any of the speci- 
mens. Six hours steaming at pressures of 20, 40, and 
60 lb. respectively, followed by 2 hr. vacuum, showed 
highest interior temperature for the highest steam 
pressure, but after the vacuum treatment the internal 
temperatures were in inverse order of the steam pres- 
sures; this may have been caused by transfer of heat 
through checks, as the high-pressure specimens checked 
severely, though no through checks occurred, as shown 
by testing with air applied to the thermometer well. 
Vacuum periods of 1, 2, 3, and 4 hr. respectively, fol- 
lowing 6 hr. steaming at 20 lb., showed that the reduc- 
tion of moisture increased with the length of vacuum; 
the internal temperatures were irregular. 

Tests to determine the time at which an internal tem- 
perature of 212 deg. F. is reached at various depths 
from the surface, under 20 lb. steam pressure treat- 
ment, showed that for radial distances of 2.5, 3.5, 4.5, 
and 5.5 in. respectively, the required steaming time was 
5.7 hr., 6.3, 7.0, and 9.4 hr. Another series of tests 
showed that the internal temperature became equal to 
the mean temperature after periods of 17 to 22 hr. for 
radial distances of about 34 in. and 38 hr. for a radial 
distance of 54 in. No distinct advantage of the long 
over the short steaming period was noted insofar as 
loss of moisture and final temperatures are concerned. 
The long steaming produced through checking. 

Effect of Hydrocarbons in Oils—Hydrocarbons have 
been found to give a higher toxic effect in wood-preserv- 
ing treatment than other compounds. Further study of 
this subject by Ernest Bateman and C. Henningsen, of 
the Forest Products Laboratory, dealt with twelve 
hydrocarbons derived from coal tar or petroleum oils. 
It was concluded that hydrocarbons of the paraffin 
series are probably more toxic than the aromatic com- 
pounds of the same number of carbon atoms, but are 
generally too slightly soluble in water to be of value. 





250 ENGINEERING 


Operating Results of Baltimore 
Sewage-Works, 1919-22 


Graphical Presentation on Probability Paper 
of Range and Frequency of Chemical and 
Bacterial Data Obtained 
By C. E, KEEFER 


Assistant Designing Engineer 
Sewer Division, Highways Department, Baltimore, Md. 


HE STUDY, classification, and correlation of the 
chemical and bacterial analyses made at a sewage- 
works as large as the one at Baltimore have many pos- 
sibilities. Whipple has pointed out that averages are 
often misleading and frequently do not give a true pic- 
ture of the results. (‘‘The Elements of Chance in Sani- 
tation,” by Prof. George C. Whipple, Journal Franklin 
Institute, July and August, 1916.) When a large num- 
ber of anaiyses are considered, however, the average 
should be of value even though there are other more 
complete ways of depicting the results. In this study 
most of the results of routine analyses at Baltimore 
made during the four years 1919 to 1922 are presented 
graphically together with the daily sewage flow. Except 
for the final group of curves all the results have been 
plotted in terms of range and frequency, to show which 
the Hazen logarithmic probability paper used through- 
out is well fitted. Most of the analyses were made in 
accordance with the A.P.H.A. Standard Methods, 1917. 
Method of Sewage Treatment at Baltimore—Before 
discussing the analytical results obtained at the Balti- 
more plant, a brief description of the type of treatment 
is desirable. The raw sewage upon entering the plant 
passes through bar gratings, where a portion of the 
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coarse suspended matter is removed. The sewage then 
flows through plain settling tanks with an average 


detention period of about 3.5 hours. From the settling 
tanks it passes through a series of revolving drum 
screens to the trickling filters. The chief purpose of the 
screens is to prevent the nozzles on the filters from 
becoming clogged. The trickling filters are 8.5 ft. deep 
and consist of 1- to 24-in. trap rock. The average yearly 
rate of filter dosage varied between 2.79 and 2.91 m.g.d. 
in the four-year period, 1919 to 1922. After leaving the 
filter, the sewage flows through two final settling basins 
to its point of disposal in Back River. 

Average Daily Sewage Flow—In 1919 (see diagram) 
the sewage flow was at its highest in the history of the 
disposal works. From 1919 to 1921 there was a gradual 
decrease in the flow due to a decrease in the water con- 
sumption by the city. Although the sewage flow for 
1922 was slightly greater than for 1921, it was nearly 
14 per cent less than in 1919. The combined result of 
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these two conditions produced a sewage n 
in 1921 and 1922 than in 1919, 

Diagrams Showing Analytical Resulis— 4 
the raw sewage, the settled sewage and t}, 
filter effluent are compared graphically in 
diagrams, one presenting curves by individya| 
the other the same data for the whole period 
pended solids only two curves are given for ) 
and for final effluent, the latter being the sec. 
final settling tank that receives the flow from th, 
ling filters. There is no determination of «ys, 
solids for the filters. 

Performance of Trickling Filters—The degree 
which the bio-chemical oxygen demand and the bacteria 
are reduced in the sewage by trickling filters is a py 
of interest to sanitary engineers. Is the per cent re- 
duction of the bio-chemical oxygen demand the same 
regardless of the oxygen demand of the influent to the 
filters? In other words, if the bio-chemical oxygen de- 
mand is reduced from 100 to 30 p.p.m. for one kind of 
sewage, will a bio-chemical oxygen demand of 200 p.p.m. 
be reduced to 60? 

To answer this question a study of the bio-chemical 
oxygen demand of the influent and the effluent of the 
trickling filters was made for the years from 1915 to 
1922 inclusive. If several analyses of the bio-chemiecal 
oxygen demand of the influent and the corresponding 
values of the effluent are plotted, the points will not be 
grouped so as to form a regular graph, but will be scat- 
tered about in a haphazard fashion. However, if an 
average is calculated for those analyses which fall within 
a narrow range together with an average of the corre- 
sponding analyses of the effluent, the points will fall 
along the line indicated on the diagram. This is desig- 
nated as the “normal performance curve.” 

No effort has been made to express this curve by a 
formula, as the number of samples in its upper and 
lower ranges is comparatively few. When additional 
analyses of weaker and stronger sewages are determined, 
a further study of this curve will then be made and the 
formula for it deduced. It is possible that it will take 
the form as given by the formula y = x k. The corre- 
sponding per cent reduction curve has been plotted. 
This curve shows that as the bio-chemical oxygen de- 
mand of the sewage increases the per cent reduction also 
increases. Between a range of 65 to 175 p.p.m. in the 
influent the per cent reduction increases from 60 to 78. 

Bacteria Removal by Trickling Filters—The same 
method was followed in studying the reduction of the 
number of bacteria by the trickling filters, using the 
counts on plain agar and also counts of acid-forming 
bacteria. Both of these curves show that as the bac- 
terial counts in the influent increase the per cent reduc- 
tion increases. It is apparent that the per cent reduction 
of bacteria on plain agar is less than the per cent reduc- 
tion of the acid-forming bacteria. 

Steuart Purcell is chief engineer »f the Department of 
Public Improvements. The sewage-works is under the 
supervision of B. L. Crozier, highways engineer, and 
M. J. Ruark, division engineer of sewers. Prof. J. H. 
Gregory is the consulting engineer for the sewer divi- 
sion. The analyses used in preparing this paper were 
made under direction of T. C. Schaetzle, then principal 
sanitary chemist. Acknowledgments are due to Abel 
Wolman, chief engineer of the Maryland State De part- 
ment of Health, who offered valuable suggestions in the 
preparation of the study. 
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For suspended and settling solids the averages for the years 

covered are wupersmponed, on the curves for the individual 
years. The ge and frequency data for the remaining 
chemical ana’! ‘or the bacterial results require separate dia- 
grams for individual years and for averages by years, to 


avoid confusion of the many curves, so the first are placed 
above and the second directly below. The three sets of 
curves in the lower right-hand corner show the aver 
bio chemical oxyE en demand and the baeterial counts for t 

trickling filter in fluent and effluent, also per cent Srodackine. 





ENGINEERING 


Letters to the Editor 


This department aims to be a forum for the 
discussion of the views of engineers and 
contractors. The range of interest should 
be as wide as possible. Contributors are, 
therefore, asked to make their letters short. 


—————S 


A Nicely Padded Brickbat 


Sir—I note in your issue of Oct. 4, 1923, editorial com- 
ment on the Wisconsin Act fining an employer $90 for 
laying off a laborer; your final sentence is, “one is inclined 
to applaud the experiment.” It is pertinent to inquire how 
long, in your opinion would a contractor remain in Wis- 
consin if the act becomes a law? A few years ago Texas 
fixed a mortgage rate by legislation and three days later 
the legislators returned for a special session and repealed 
the original act when the fiscal companies announced their 
intention of calling all mortgage loans when due, and 
lending no more money on mortgage as security. Ken- 
tucky fixed insurance rates in the same way and similarly 
rescinded its action immediately on finding the companies 
would quit business in that state. Your opinion and ap- 
plause of the Wisconsin Act seem less carefully considered 
than most of what appears in your editorial columns. 

In your skits on the “hot dog” and other popular varie- 
ties of engineers appearing in the daily press, you weaken 
your case very materially when you approve editorially 
(Nov. 8, 1923, p. 748) of: “Engineering is essentially eco- 
nomics—it is doing for one dollar what any fool can do 
for two.” Permit me to disagree absolutely with the latter 
half of the definition which has the weight of your endorse- 
ment. My “vapor engineer” cleans my clothes for one 
dollar in a way which I cannot do for two, yet your high 
authority does not incline me to believe that the recognized 
definition, “. . . the direction of the forces of nature, 
etc.,” has been superseded by the dollar mark. Consistency 
on your part should dictate a change of your version of 
engineering, or applause for the “hot dog” variety which 
your definition includes. As a matter of fact if you insist 
on dollars being included, engineering frequently means a 
refusal to do for one dollar a thing requiring two dollars 
for the proper doing. 

Even a monkey falls out of a tree once in a while, which 
like your editorial lapses, occurs so infrequently that it is 
immediately noticeable. Epwin H. WARNER, 

Burlingame, Calif. M. Am. Soc. C. E. 

Jan. 18, 1924. 
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Experience with Autogenously Welded 
Air Receiver 


Sir—The art of welding by the various autogenous 
processes has developed to such a point that, with the 
comparatively inexpensive equipment now available, weld- 
ing can be done at almost any repair plant. This has 
resulted in a great saving over old methods but it has its 
limitations, and failure to appreciate these limitations has 
led to frequent disappointment and occasional disaster. 
Probably the greatest abuse of the process is in the weld- 
ing of joints in small boilers and air receivers, especially 
the latter. These frequently are small affairs, placed in 
inconspicuous corners. Owing to their simplicity, they are 
given little thought and frequently no inspection or care. 
And yet a receiver holding only a few cubic feet of air can 
create a considerable disturbance if it “lets go” under 
ordinary pressures of 80 to 100 Ib. 

To illustrate the potential danger in one of these appar- 
ently insignificant pieces of equipment, the writer was 
engaged a short time ago to investigate an explosion which 
occurred in a large industrial plant. The conditions were 
found to be as follows: 

A two-stage compressor was located in the engine room, 
where it was subject to close observation by trained power 
house employees. The main air receiver, of perhaps 150 
cu.ft. capacity, was in an adjoining room but convenient 
for frequent inspection. The automatic regulator for the 
compressor was set to shut off at 85 Ib. pressure while the 
safety valve on the main receiver was set at 125 lb. This 
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receiver was well designed, with riveted joints 
reinforced outlets. 

To serve certain elements of the plant i; 
building, a 1-in. pipe line was run for a distanc. 
but it was found that as the demand on this |} 

a considerable drop in pressure occurred. To 
pressure at the end of the line over short pe: 
cessive use of air, an auxiliary receiver was 
the detached building, near the point of use of 
receiver was built at a nearby boiler shop. It 
and tested only by the manufacturers. It \ 
simplest type, a cylinder 6 ft. in length by 2 ft. ; 
with dished heads. The cylinder and heads w: of 3 
material. Each head was 4 in. greater in diameter tha, 
the cylinder, thus providing for an overhang of Phage 
indicated by Fig. 1. Each head was attached to tho 
inder by oxyacetylene welding. 

After this small receiver had been in use for 
months, it failed, one of the heads blowing off 
ing a serious personal injury. Fig. 1 shows a section of 
the weld which was sawed from the head which did not 
fail. So far as could be ascertained, this fairly represents 
the entire weld of either head, excepting that at a foy 
points the welding metal appeared to have penetrated for 
a short distance between the end of the shell plate and the 
head. A microscopic examination of such penetrations 
however, indicated that no material additional bond was 
rey at these points. Maximum effective contact was 
Ye In. 

While the precaution of chamfering the edge of the 
material forming the shell (as illustrated in Fig. 2) was 
omitted, thus increasing the hazard over ordinary con- 
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Fig. 1 
RIGHT AND WRONG WAY TO WELD AIR RECEIVER HEAD 
TO SHELL 


welded by method shown 
100 ft., neatly cutting off a 


in Fig. 1 sailed 


Receiver head, 
laborer's 


through the air for 
leg. 
struction, users of pressure vessels might well doubt the 
advisability of using even properly welded joints for such 
service. A welded joint saves material, it has a_ neat 
appearance and if properly designed and executed should 
have ample strength, but satisfactory inspection is diff- 
cult if not impossible. Riveted construction usually costs 
more but its strength may be determined with a reasonable 
degree of accuracy and a careful inspection will disclose 
faulty workmanship. F 
The following is quoted from the report of a committee 
of the American Society of Mechanical Engineers appointed 
to “formulate standard specifications for the construction 
of boilers and other pressure vessels”: 
Par. 186, Welded Joints—The ultimate strength of 
a joint which has been properly welded by the forging 
process shall be taken as 25,000 Ib. per square inch 
with steel plates having a range of tensile strength 
of 47,000 to 55,000 Ib. per square inch. Autogenous 
welding may be used in boilers in cases where the 
strain is carried by other construction which conforms 
to the Code and where the safety of the structure 1s 
not dependent on the strength of the weld. 


ArTHUR M. SHAW, 
New Orleans, La., Jan. 13,1924. | Consulting Engineer. 








a 


the 
ich 
eat 
uld 
ffi- 
sts 
ble 


ose 





—_—_- 


February 7, 1924 


ENGINEERING NEWS-RECORD 253 


News of the Week 


CURRENT EVENTS IN THE CIVIL ENGINEERING AND CONTRACTING FIELDS 


a ! 


News Brevities | 


ao ——_ 


The Oregon-Washington Railroad & 
Navigation Co. has been authorized 
-. extend its railroad from Crane to 
Burns, a distance of 30 miles in Harney 
County, Oregon. The estimated cost 
of construction is $1,076,000. 

The First Unit of the New Subway 
cystem for Genoa will be undertaken 
in the near future according to a press 
report. It will be 24 miles long with 
nine intermediate stations and is to be 
the first unit of a system of 153 miles. 

The New York State Public Service 
Commission has directed the elimination 
of certain railroad crossings in Niagara 
Falls, New York, which will involve an 
outlay of about $1,200,000. One-half of 
the cost is to be borne by the railroad, 
one-quarter by the City of Niagara 
Falls, and one-quarter by the state. 

The Tenth Annual Conference on 
highway engineering is to be held by 
the University of Michigan Feb. 11-14. 
The conference is under the direction of 
the College of Engineering, in co-opera- 
tion with the Michigan State Highway 
Department and the Michigan Associa- 
tion of Road Commissioners and Engi- 
neers. 

No Action on the Proposed standard 
specifications for excavation was taken 
at the recent annual meeting of the 
Levee and Drainage Contractors’ Asso- 
ciation, held at St. Louis on Jan. 16 
and 17, in connection with the National 
Drainage Congress. R. H. McWilliams, 
Memphis, Tenn., was re-elected presi- 
dent; secretary, C. S. Gannon, St. 
Louis, Mo. 

Determined Efforts are to be made 
at this session of Congress to extend 
federal aid to the highway system of 
Hawaii. Representatives of that Island 
now in Washington point out that 
Hawaii pays more internal revenue than 
fourteen states which they list. Its 
contributions to the liberty loans and 
to the draft. during the war compare 
favorably with those from any state. 
For these and: other reasons which are 
being advanced, the Island contends it 
is entitled to federal assistance in the 
matter of highway construction. 

The Montreal Central Terminal Co., 
which was incorporated by the Dominion 
Parliament in 1890 to build a bridge 
and tunnel, or either, at Montreal, and 


to lay out a terminal and other works. 


in the city, and was refused any fur- 
ther extension of its charter powers in 
1923, the Board of Railway Commis- 
sioners having refused approval of its 
plans in 1921, has given notice of ap- 
plication to the Quebec Legislature for 
an act to give its company all the 
powers it had under the Dominion Acts, 
subject to the Quebec Railway Act, and 
‘o change its name to Montreal Tunnel 
and Terminal Co. 


——————————————— 


Dismiss War-Camp Construction Indictment 
District of Columbia Supreme Court Justice Sustains Demurrer, 


Exonerating Crowell, 


In the Supreme Court of the District 
of Columbia on Jan. 30 Judge A. E. 
Hoehling dismissed the indictment that 
the Attorney General had brought in 
December, 1922, against the members 
of the Construction Committee of the 
Council for National Defense for al- 
leged conspiracy to defraud the govern- 
ment in connection with the construc- 
tion of the army contonments in the 
summer of 1917. The men indicted, 
who have been thus exonerated, were 
Benedict Crowell, Cleveland, Ohio, later 
the Assistant Secretary of War; C. W. 
Lundoff, contractor of Cleveland; Wil- 
liam A. Starrett, an architect of New 


Santa Fe to Build Second Track 


The Atchison, Topeka and Santa Fe 
Ry. Co. has announced that construc- 
tion will be started at once on double 
tracking 45 miles of the main line east 
of San Bernardino, Calif., between 
Hicks and Summit. No tunnels are in- 
volved in this work which on its com- 
pletion will give the company a double 
track line practically all the way from 
Los Angeles to points in New Mexico. 





Pigeon River Power Development 
May Start in Near Future 


A report from Tennessee states that 
work on the Pigeon River project of 
the Pigeon River Power Co., situated 
between Asheville and Knoxville, will 
a be started in the near future. 

he development of this site has been 
agitated for several years, but diffi- 
culties with owners of riparian rights 
and the uncertainty of the power mar- 
ket delayed action. It is understood 
now that the American Power & Light 
Co. has secured a controlling interest 
in the Pigeon River Power Co., and is 
in a position to start the early develop- 
ment of 60,000 hp. 





Philadelphia Engineers to Hold 
Paving Conference 


On Feb. 20 the Philadelphia Engi- 
neers’ Club will hold a city paving 
conference, one session in the after- 
noon and one in the evening. The 
tentative program includes discussion 
of the general organization of the city 
paving department, maintenance of 
city pavements, control of street open- 
ings and methods of resturation, re- 
construction or repaving of city 
streets, and the effect of traffic and 
methods of adjusting cost of repairs. 
An invitation has been extended to 
many engineers and others interested 
in city paving to attend the confer- 
ence. 


Starrett and Others 


York, later a colonel in the construction 
division of the army; Morton C. Tuttle, 
of Boston, a contractor; John H. McGib- 
bons, of Chicago, a surety man; Clair 
Foster, of New York, a contractor and 
later major of engineers; James A 
Mears, of New York, also a contractor. 

In his decision Judge Hoehling said 
that although the indictment is divided 
into four parts: (a) certain recitals 
by way of inducements, (b) the charge 
of the conspiracy, (c) divers means by 
which the conspiracy was to be effected, 
and (d) overt acts, in all arguments 
before the judge the government ad- 
mitted that the indictment charged but 
a single offense, a conspiracy to de- 
fraud the United States by prejudicing 
the orderly administration of its laws 
by its regularly constituted officers and 
agents. The government rested its 
principal case on the supposed violation 
of Section 3709 of the Revised Statutes 
which requires that purchases of sup- 
plies and services except personal be 
made by advertising proposals, except 
when the public exigencies require im- 
mediate delivery or performance to- 
gether with the several army regula- 
tions consequent to this section. The 
judge notes that the indictment fur- 
thermore puts in two criminal] statutes 
of the United States, but thereafter 
fails to make any criminal charge on 
the strength thereof. He therefore 
dismisses these statutes from further 
consideration. His decision then re- 
cites what an indictment should con- 
tain and attacks this one on the ground 
that it has only one charge positively 
alleged and is accompanied by a great 
amount of vague allegations which in 
oral argument the government admitted 
to be not pertinent. 


SECRETARY WITHIN POWERS 


In specific reference to the indict- 
ment the Judge first destroyed the con- 
tention that the Corps of Engineers is 
legally empowered or required to build 
camps. He admits that there is a pos- 
sibility that the function of the corps 
includes the laying out of camps, but 
the Secretary of War was quite within 
his legal privilege in having the con- 
struction assigned to some other part 
of the department, therefore there could 
be no conspiracy to influence the Secre- 
tary of War to have some other depart- 
ment build the camps because there is 
nothing illegal in so doing. 

The Judge then discusses the allega- 
tions in the indictment that the accused 
influenced “responsible officers” un- 
named in disparagement of the Corps 
of Engineers. He answered this briefly 
by reference to the high standing of the 
Corps of Engineers in the department 
and the appreciation they were held in 
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by the Secretary of War, both before 
and after the war which indicates that 
the secretary was not influenced against 
tae corps but merely selected the best 
means of getting the construction work 
done. “Can it be,” adds the judge, “that 
the wisdom or unwisdom, the propriety 
or otherwise, of the action of the Secre- 
tary of War as it retlects upon the de- 
fendant herein can now be made the 
subject of judicial inquiry or review.” 

The judge then, in effect, character- 
ized as ridiculous the contention that 
there was anything illegal in carrying 
out the construction of the camps by a 
form of contract which did not require 
competitive bidding. The statute in 
question provides that in the case of 
emergency the Secretary of War is em- 
powered to procure articles or service 
by open purchase or contract. On April 
12, 1917, the Secretary of War “in per- 
fectly plain language, entirely free 
from ambiguity” ruled and directed 
that this emergency existed and the re- 
quirement of competitive bidding would 
not necessarily have to be complied 
with. The government had contended 
that this was a specific ruling applying 
only to one case. The Judge waived 
that away and held that the ruling was 
general and legal. In oral argument 
one of the attorneys for the govern- 
ment has said, “I take my place finally 
upon the ground that section 3709 is 
the section under which the government 
operated; that that section was the law 
throughout the emergency and that any 
accomplishment in contradiction of 
that section was in violation of law. If 
this section be not the law upon which 
must be founded all contracts for ma- 
terials, supplies or service other than 
personal, then insofar as competitive 
bidding is concerned the allegations of 
the indictment fall.” 


CosT-PLUS CONTRACT 


The final part of the judge’s decision 
relates to the cost-plus contract. He 
dismisses as being without basis the 
charge that the contract was prepared 
“to confuse, delay, hinder and prejudice 
the government’s war construction pro- 
gram.” He says that this is but the 
mere statement of the pleader, entirely 
lacking the allegation of facts upon 
which the conclusion, justifiably or un- 
justifiably, is intended to be based. He 
states further that the cost-plus con- 
tract was both extensively and success- 
fully used by many branches of the gov- 
ernment during “the great emergency 
of war as a means for securing a great 
many of the facilities and instrumen- 
talities for successfully carrying on the 
war and no decisions have been cited in 
the court holding such contracts to be 
illegal or invalid, although some cases 
have been cited showing them to have 
been upheld as valid and enforcible.” 
He calls attention to the fact that the 
preparation of the cost-plus contract 
was carried on openly in legal conform- 
ity and that it was approved by Secre- 
tary of War Baker, both before it was 
put into effect and afterward in his 
report. The Secretary of War with the 
particular executive officers of the gov- 
ernment was charged with the duty and 
responsibility of seeing to it that the 
work was done and done properly and 
timely. He therefore is the responsible 





Spavinaw Water Project Tunnel 
Holed Through 


Tiawah Tunnei, a 7,000-ft. solid rock 
tunnel on the Tulsa Spavinaw Water 
Project has been holed through after 
twelve months of excavation. There 
was practically no variation in the 
connecting line and grade. This vari- 
ation was kept to a minimum by checks 
made from the surface every 200 ft., 
through the 8-in. vertical well holes 
used to ventilate the tunnel, This tun- 
nel is a horseshoe section 84-in., in 
diameter and was worked from four 
headings, one at each end and two 
from an intermediary shaft. The con- 
crete lining is approximately 50 per 
cent completed. 





party. Furthermore the Judge says 
that there was no proof in the com- 
plaint that the building construction 
program was “grossly, unconscionably 
and fraudulently favorable to the con- 
tractor and in like manner to the same 
extent unfavorable to the United 
States” or that “the contract omitted 
certain important and substantial safe- 
guards in behalf of the United States,” 
both of which were charged in the in- 
dictment. Finally, he said that the 
Secretary of War was a responsible 
officer of the government, that he was 
advised by his Chief of Staff and other 
subordinates and that there is no rea- 
son to assume or infer that he could 
have been misled into adopting the 
policy of the War Department in its 
war building construction program. 
The whole charge against the defend- 
ant centers on mistakes or errors on 
matters of policy which the Secretary 
of War himself decided. 

“The court is of the opinion that 
while the indictment abounds in the 
statement of conclusions, it fails to sup- 
port the same by facts alleged as re- 
quired in a criminal pleading; and fur- 
thermore, it is sought herein to obtain 
a judicial review of the policy adopted 
by the Secretary of War concerning the 
war emergency building construction 
program of that department, through- 
out the period of the late war; and 
that, too, in the absence of fact allega- 
tions that would make such review 
proper; even assuming, but not hereby 
deciding, that the question is one open 
to judicial review. Even if the order 
of the Secretary of War of April 12, 
1917, may be properly construed as 
limited in application as insisted herein 
by counsel, notwithstanding the plain 
and unambiguous language of the order 
itself, as well, also, if notwithstanding 
the official adoption and approval by 
the Secretary of War of the cost-plus 
form of contract, 2 court and jury 
nevertheless may supervise and either 
reconstruct the terms and provision of 
such form of contract and the court is 
of the opinion that the indictment as 
drawn is not such that the defendants 
could advisedly plead thereto in the 
sense of knowing just what they are 
called upon to answer or what is in- 
tended to be proved thereunder. Ac- 
cordingly the court is of the opinion 
and so orders that the demurrers filed 
herein be, and the same hereby sever- 
ally are, sustained.” 


Progress by Port Authority 
Shown in Report 


Does Not Favor 57th St. Bridge—Relt 
Line Service Undertaken Will 
Help with Commuter Problem 

The Port of New York Anti 
its annual report to the ¢ 
New York and New Jersey, favors th 
constructicn of vehicular { nnels fi 
traffic between the lower parts of Man. 
hattan Island and New Jersey jy pref 
erence to building one large | ridge at 
57th Street. It does, however, faye 
the construction of a bridge about 178+ 
Street, New York, a point where th 
physical conditions of both shores lend 
themselves to the construction of such 
a bridge. 

The Port Authority recommends the 
construction of a number of universal 
freight stations on Manhattan Island 
so located that they can be adapted in 
the future to underground approaches 
for either electric railway or truck 
transportation. 

In commenting on the progress to- 
ward the realization of its compre. 
hensive plans for the development 
of the Port of New York the Por 
Authority draws attention to the fact 
that the trunk railroads on the New 
Jersey shore are now co-operating 
in making the _ necessary physical 
changes in their tracks so that belt 
line No. 13 between Bayonne and 
Edgewater can be operated as a sin- 
gle unit with a director of operation 
in charge and an unofficial observer 
to check up results in behalf of the 
Port Authority and the public. More- 
over, active negotiations are now being 
carried on looking toward the construc- 
tion of the section of belt line No. 1 
on the west side of the Bergen Hills 
in New Jersey. 


lority in 


rnors of 


NEW JERSEY SUBURBAN SERVICE 


With reference to the New Jersey 
commuter service the report says that 
although its task is that of effectuat- 
ing the comprehensive plan and unify- 
ing terminal freight service, it would 
gladly co-operate with any agency which 
the two states might create for the 
solution of this problem. 

In commenting on the fact that it 
intervened in the hearings of the Inter- 
state Commerce Commission on rail- 
road consolidation the Port Authority 
report states that it believes that if 
the Central Railroad of New Jersey 
is not to be excluded from the con- 
solidation it should be disposed of so as 
to permit the establishment of what 
would in effect be two new trunk lines 
to the West, serving the interests ot! 
both the New York Central Railroad 
and the Baltimore & Ohio. 

The Port Authority also intervened 
in the Drayage Allowance Case before 
the Interstate Commerce Commission 
and in commenting on this the report 
says that the testimony was brought 
out to the effect that the saving to the 
Erie Railroad in the motor truck service 
from its New Jersey terminal to Man- 
hattan, in the conduct of its inland 
operation, ranged from 80 cents to 
$1.60 per ton, and that substantial 
benefits accrued therefrom to shippers 
and consignees. 
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Extensive Program of Municipal 
Work Planned for Dallas, Tex. 


An extensive program of municipal 
construction has been planned for 
Dallas, Texas. According to informa- 
tion received by Engineering News- 
Record from Major E. A. Kingsley, 
city engineer 35 street paving jobs 
have been awarded and bids will be 
received Feb. 11 for 55 more, making 
a total of 90. 7 

This constitutes the major part of 
the 1924 paving program, meaning an 
expenditure of over $2,000,000. In ad- 
dition to this amount there will be 
$300,000 spent on storm sewer work. 

The city is also spending $500,000 for 
a disposal plant and sanitary sewer 
extensions, and concrete sidewalks are 
running from 4 to 5 miles monthly. 

The $2,000,000 for pavement repre- 
sents about one-third of the paving pro- 
gram contemplated, and will cover the 
three years, 1924-25-26. The yardage 
covered by the $2,000,000 means about 
95 miles of 30-ft. streets and it is ex- 
pected by the end of 1926 to have added 
about 75 miles of permanently paved 
streets. 

Practically all of the paving con- 
struction is asphaltic surface, using 
5-inch and 6-inch reinferced concrete 
foundations. The curbing is concrete 
combined curb and gutter, using a 
12-in. gutter reinforcing to tie into 
the concrete foundation. 

Surveys have been made, Major 
Kingsley announces, for a new water 
supply and it is expected that location 
will be finished for a reservoir within 
the next few weeks; $5,000,000 in 
bonds have been voted for the new 
water supply. This work should be 
completed by the end of 1925. 


House Military Committee Favors 
Ford Muscle Shoals Bid 


The Committee on Military Affairs 
of the House of Representatives has 
reported to the House that it approves 
Henry Ford’s bid for Muscle Shoals as 
embodied in the Mackenzie bill and the 
Madden amendment. This action fol- 
lowed defeat of amendments to hold 
Ford personally responsible for full 
performance of i ton“iit the 
proposed contract, and to put his bid 
under the water power act, limiting a 
lease thereunder to 50 years. 

Just before the hearings closed, E. H. 
Hooker, the president of the Hooker 
Electrochemical Co. of Niagara Falls, 
on behalf of himself, Gen. W. W. Atter- 
bury, vice-president of the Pennsyl- 
vania R.R. Co., and J. G. White, head 
of the White Engineering Co., of New 
York, submitted the fourth offer in con- 
nection with the Muscle Shoals proper- 
ties. The Hooker offer proposes the 
formation of a company, in which the 
United States will own 75 per cent of 


the stock, to operate the water power | 


and the nitrate plant, offering as an 
evidence of good faith to contribute an 
operating fund of $1,000,000. During 
the first ten years they are to receive 
2.67 per cent of the profits of the oper- 
ation and after that 2 per cent. The 
balance goes to the government. They 
agree to set aside certain sums for 
research purposes. 
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New President of Associated 
General Contractors 


Frederick L. Cranford 


Mr. Cranford, long active in the com- 
mittee and official work of the Asso- 
ciated General Contractors, was elected 
that association’s head at the recent 
meeting in Chicago. F. L. Cranford, 
Inc., of which the new A.G.C. president 
is head, is one of New York’s best 
known firms. 


Industrial Preparedness Needs 
Assistance of Engineers 


Plans for industrial preparedness as 
outlined at the dinner held under the 
auspices of the Army Ordnance Asso- 
ciation and the engineering societies at 
New York on Feb. 5, include a de- 
tailed study of the requirements of an 
army of a specified size which will show 
the amounts of each class of raw mate- 
rial required, the source of supply, the 
location and size of the existing plants, 
the number and layout of special plants 
and the available source of labor. In 
laying out the work the army has 
divided the country into 14 districts 
which will eventually be advised as to 
just what material each will be ex- 
pected to furnish. 

Before the plans are completed it is 
hoped that it will be possible to have 
blank form of standard contracts in the 
hands of all of the larger manufac- 
turing plants, which contracts can, in 
an emergency, be completed at a mo- 
ment’s notice. In this work the War 
Department realizes that it can only 
be carried out by co-operation from the 
manufacturers and producers of raw 
material in planning how best their 
men and resources can be used. Col. 
Walsh, chief of ordnance, New York 
district, said that the government de- 
pends on the engineers to give of their 
experience in dealing with these prob- 
lems and suggested that they enlist the 
services of ambitious young men in 
their organizations in the study of how 
the organization can be worked into 
the general scheme. 
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Canada Wants More Engineers 
to Study St. Lawrence 


The State Department on Feb. 5 
received an official communication from 
the British Government replying to its 
note of Nov. 17, 1923, in which the 
United States government suggested 
either the immediate conclusion of a 
treaty looking to the development of 
the St. Lawrence along the lines sug- 
gested by the International Joint Com- 
mittee, or the constitution of a joint 
committee of experts to make pre- 
liminary studies and to frame a treaty. 
The reply states that the Canadian gov- 
ernment points out that the report of 
the International Joint Committee 
recommended that before any work 
was carried out, the Joint Engineering 
Board, whose proposals it generally 
approved, should be enlarged, and that, 
once so enlarged the said board should 
further consider the technical aspects 
of the problems in detail and decide 
upon the plan which should be adopted. 

The Dominion Government is ac 
cordingly prepared to appoint additional 
engineers to enlarge the Joint Engi- 
neering Board, with a view to the board 
undertaking the preparation of a final 
report covering the engineering fea- 
tures of the whole project, including 
its cost. 

The reply from the British govern- 
ment adds that the Dominion Govern- 
ment is also ready to nominate one or 
more technical officers to discuss with 
similar United States officers the form 
which the instructions to the enlarged 
Joint Engineering Board should take, 
and the time within which the board 
should be directed to report. 


Extent of Damage by “Leviathan” 
to Passaic Outfall Sewer 


Three breaks on the south pipe line 
on three consecutive pipe sections cov- 
ering a distance of about 100 ft. and 
no damage whatever to the north 
branch of the Passaic Valley outfall 
sewer beneath New York Harbor have 
been disclosed by the _ investigation 
made by the Passaic Valley Sewerage. 
Commissioners to ascertainghe damage 
occasioned by the steamer Leviathan 
when it ran aground in New York 
Harbor on Dec. 21 (see Engineering 
News-Record, Jan. 3, p. 34). The out- 
fall pipes in question extend south- 
easterly from the terminal chamber or 
uptake shaft of the Passaic Valley out- 
let sewer near the Robbins Reef light- 
house in New York Harbor. The 
breaks in the pipe line are about 1,100 
ft. easterly from the uptake shaft and 
400 ft. westerly from the point where 
the outlet nozzles in the branch pipe 
begin. The pipe where damaged is 
approximately 30 ft. below mean tide 
level, and the depth of fill over the 
damaged pipe was from 3 to 4 ft. Each 
of these outlet pipes was built of rein- 
forced concrete in 50-ft. sections, hav- 
ing a shell thickness of 77 in. and an 
interior diameter of 8 ft. The fore- 
going statements are based on informa- 
tion sent to Engineering News-Record 
by J. Ralph Van Duyne, chief engineer, 
Passaic Valley Sewerage Commission- 
ers on Jan, 31. 
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Iowa Engineers Reduce Dues; 
Stick to A. E. C. 


Reduction from $10 to $6 Agreed on; 
C. S. Nichols Elected 
New President 


Enginecring News-Record Staff Report 


Nearly 256 engineers and those inter- 
ested in engineering registered at the 
Cedar Rapids convention of the Iowa 
Engineering Society, Jan. 29, 30, 31 
and Feb. 1. Reflecting the general 
low ebb of financial feeling of this 
agricultural state the members present 
concluded that a $10 annual due was 
too burdensome and approved a reduc- 
tion to $6, which means giving up the 
former idea of a year-round activity 
with paid assistance and a return to 
an annual-convention existence with 
in-between work carried on by gra- 
tuitous executive and committee work. 
The society closed its last fiscal year 
with a $1,000 deficit because of $1,200 
uncollected dues. The secretary re- 
ported 23 resignations and 65 members 
dropped for non-payment of dues. 
Regardless of these defections in the 
ranks, new members are coming in and 
the net membership now is but 35 
be.ow the 506 of last year. Changing 
the dues is a by-law matter and must 
go to letter ballot following the con- 
vention action. 


SUPPORT ENGINEERING COUNCIL 


Iowa engineers are staunch support- 
ers of the American Engineering Coun- 
cil and unanimous action was taken, 
following a spirited report on activ- 
ities by L. W. Wallace, secretary, to 
“stay in” although the $513 bill for 
dues to the former F.A.E.S. was par- 
tially responsible for the depleted con- 
dition of the treasury. The general 
opinion seemed to favor paid national 
activity but not that of the state. 

By another change local clubs hav- 
ing at least 10 state society members 
may be represented on the board of 
direction which is made up of officers 
and elected representatives from 20 
geographical districts having approx- 
imate!y the same membership in each 
district. 

Technically the Iowa Society is thor- 
oughty subdivided into six sections, 
each of which put on a heavy detailed 
program on one day. 

In the section meetings the following 
are the principal subjects considered: 
The drainage section took up drain tile 
testing, friction factors and segment- 
block construction; the highway sec- 
tion, paints for steel, apportioning 
aggregates by weight, and the rapidly 
curtailed construction pfogram which 
the Iowa Good Roads Association hopes 
to revive in its campaign for a bond 
issue. The mechanical-electrical sec- 
tion discussed turbines, gas, rates of 
electric service, the new Flynn-Weichel 
motor and the results of a series of 
tests comparing horses and motors. 
The municipal section subjects were 
planned programs, sewage treatment, 
special assessments; the railroad sec- 
tion, taxation and welding rail joints. 

Of the general papers one by R. E. 
Robertson, county engineer, Mason 
City, astonished his audience with plain 
facts as to what has taken place in the 


ENGINEERING 


W. L. Saunders Heads United 
Engineering Society 


William L. Saunders, chairman of the 
Naval Consulting Board and deputy 
chairman of the Federal Reserve Bank 
of New York, has been elected presi- 
dent of the United Engineering Society, 
succeeding J. Vipond Davies. Mr. 
Saunders is chairman of the board of 
the Ingersoll-Rand Co. and a director 
in other corporations. He is a member 
of the American Society of Civil Engi- 
neers, the American Society of Me- 
chanical Engineers and the Iron and 
Steel Institute. 

George H. Pegram, chief engineer of 
the Interborough Rapid Transit Co., 
New York City, was chosen first vice- 
president; J. V. W. Reynders, vice- 
president of the American Institute of 
Mining and Metallurgical Engineers, 
was named second vice-president; Al- 
fred D. Flinn was elected secretary; 
and Joseph Struthers, treasurer. 

Tne total membership of the Four 
Founder Societies was shown by the 
report of the retiring president to be 
54,224. Membership of the associate 
societies aggregates 25,615. 


Establish Fellowship for Study of 
Phosphorus Brittleness 


According to announcement of the 
Carnegie Institute of Technology, a fel- 
lowship in metallurgy has been estab- 
lished at the Institute. The first prob- 
lem to be studied under this fellowship 
is an investigation of the effects of 
small percentages of phosphorus on the 
physical properties of low carbon steel, 
especially under alternating stresses 
and shock. The fellowship pays $750 
for the ten months of the college year. 
Applications for the remainder of the 
current year may be sent to W. E. Mott, 
director of the College of Engineering, 
Carnegie Institute of Technology, Pitts- 
burgh. 


Bureau of Reclamation. C. H. Young, 
consulting engineer, Muscatine, gave 
some sound advice to engineers should 
they be called on to give expert testi- 
mony. An engineer’s service should in- 
clude fact finding as well as testimony 
and help to the attorrey during the 
trial. W. H. Finley, chief engineer, 
Chicago & Northwestern Ry., urged the 
engineer to enter the political field; the 
time is ripe and the engineer is fitted. 

Ill-advised waterways and those for 
which there is only demagogic demand, 
such as the Hennepin Canal in Illinois, 
were deplored. So was the attitude of 
the Interstate Commerce Commission in 
not permitting low rates to the Pacific 
Coast which would permit competition 
with the Panama Canal routes and al- 
low the roads to load their present 
empty west-bound cars. 

Results of the final balloting for 
officers for 1924 are as follows: Presi- 
dent, C. S. Nichols; vice-president, J. J. 
Hinman, Jr.; new director, B. J. Lam- 
bert. Chairmen of the sections are as 
follows: Drainage, W. A. Olson; high- 
ways, Raymond Zack; mechanical-elec- 
trical, B. P. Fleming; municipal, Earle 
Waterman; railroads, W. L. Wilson; 
structural-architectural, A. R. Coffeen. 


NEWS-RECORD 


| Random Line, | 
an aa | 


Sir: In this column Se 
of Jan. 31, I notice that you vould like 
to know “what in blazes that so 
sor” is going to do when hy shoots 4 
rocket to the moon. oT 

Dr. W. J. Humphreys, profe 
meteorological physics in y S 
Weather Bureau wrote recently in 
“Science Service” on Professor God. 
dard’s scheme: : 

It would be a great advantage to th 


meteorologist to know the com; = 
temperature of the upper 


ssor of 
the 


OSIUION and 
itmosphe 


heights above those already ex)| 
On both the 


sounding balloons. 
observations and theories based yu 

ors and auroras are in radical] c 

each other and both differ entire, fron 
the hitherto recognized orthodox theori: . 
The Goddard rocket gives promise ° 
initely settling the question of condi 

at such high altitudes. It would be 

ble to construct apparatus that would 
down samples of the air at any desi 
height and at the same time register tem. 
perature and pressure without using tha 
delicate and expensive recording instry. 
ments now employed. 


All of which appears to be the char- 
acteristically clouded explanation of 
science when it seeks to find justifica- 


, tion for experiments that have little 


or no practical application. Does it 
mean, for example, that weather fore. 
casting will then become a precise art? 
And even definite information as to 
the substance of other planets cannot, 
it would seem, add much to the useful 
knowledge of the earth inhabitant. It 
might much more conceivably destroy 
illusion and mystifying fancies to 
which naive man clings. For instance, 
how many juvenile bubbles would sud- 
denly burst were the fact scientifically 
determined that the moon was not 
made of green cheese! 
N, Y. C. 


* * * 


Boy! PAGE THE CARNEGIE FouNpA- 
TION ENGINEERING EDUCATION INVESTI- 
GATION. 

Situations open ad in Engineering 

News-Record: “Wanted, An engi- 

neer who can write.” 

¥ + a 


Engineers on the Ether 


W. W. DeBerard, Western Editor of 
Engineering News-Record, spoke from 
radio broadcasting station KYW, Chi- 
cago, on Jan, 22, on “What the Civil 
Engineer Has Done for the Middl 
West.” The talk was not well re. 
ceived in the East, we are informed 
Mr. DeBerard was compelled to wait 
until an astrologer had finished telling 
about the signs of the zodiac. ' 

On Feb. 2, Groundhog Day, statior 
KDKA, Pittsburgh, announced as 2 
special treat for the kiddies a dream- 
time talk by “the man who imitate 
the animals, Edward Godfrey.” Mr 
Godfrey, who in civil life is a well 
known structural engineer, had enter 
tained from this station before. He 
rendered a_ stockyard medley 4 
naturel, a song in what appeared to be 
Italian dialect, and an interesting boys 
story of a nelefunt. In closing, Mr 
Godfrey told his young listeners 
“When you write, you may call m 
Uncle Ed.” Here’s a pointer to those 
who happen to be involved in the nex! 
public discussion of shear in concrete 
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Calendar 


Annual Meetings 


*RICAN CONCRETE INSTITUTE, 
AMER eit. Mich.; Annual Meeting 

(20th anniversary), Chicago, Ul, 

Feb. 25-28, 1924. 

ZRICAN RAILWAY ENGINEER- 

AMEWG ASSOCIATION, Chicago, IIL. ; 
Annual Meeting, Chicago, March 
11-13, 1924. 

NATIONAL CONFERENCE ON CITY 

\*"PLANNING, New York City; 
Sixteenth Conference, Los Angeles, 
Calif., April 7-10, 1924. 

-RICAN SOCIETY OF CIVIL 

AMER'GINEERS, New York City; 
Spring Meeting, Atlanta, Ga., April 
9-12, 1924. 

\MERICAN ASSOCIATION OF 

Oe ENGINEERS, Chicago, Ill; An- 
nual Meeting, San Francisco, 
Calif.. May 12-14, 1924. 

NATIONAL FIRE PROTECTION AS- 

“““SOCIATION, Boston, Mass.; An- 
nual Meeting, Atlantic City, N. J., 
May 13-15, 1924. 

AMERICAN WATER WORKS ASSO- 
CIATION, New York City; Annual 
Convention, New York City, May 
19-24, 1924. 

AMERICAN SOCIETY FOR TEST- 
ING MATERIALS, Philadelphia, 
’.: Annual Meeting, Atlantic 

,, N. J.. June 23-28, 1924. 


The Colorado Society of Engineers at 
its annual meeting, Jan. 19, elected the 
following officers: F. C. Steinhauer, 
president; R. J. O’Rourke, vice-presi- 
dent; C. M. Lightburn, secretary-treas- 
urer. The meeting was attended by 
200 members and guests, with the 
mayor of Denver the guest of honor. 


The Engineers Club of Minneapolis, 
at its annual meeting, Jan. 26, elected 
the following officers: E. S. MacGowan, 
president; N. W. Elsberg, vice-presi- 
dent. W. T. Ryan, retiring president, 
in his annual address stated that the 
club during the past year had concerned 
itself with the university stadium, the 
municipal auditorium, public lighting, 
the high dam, garbage disposal and 
street maintenance, 


The Engineers Society of Western 
Pennsylvania at its forty-fourth annual 
meeting held at Pittsburgh on Jan. 22 
elected the following officers: President, 
Frederick Crabtree; vice-president, W. 
E. Fohl; treasurer, A. Stucki; and sec- 
retary, K. F. Treschow. 


NN 


Personal Notes 
ey 


ELIHU THOMSON, consulting engi- 
neer, General Electric Co., has been 
awarded the Lord Kelvin Gold Medal, 
and will go to England during the 
coming summer to receive it. The 
award was made by British and Amer- 
lean engineering societies acting 
jointly. The medal is awarded every 
three years as a mark of distinction 
and for excellence in original research 
Work in engineering. Professor Thom- 
Son is the first American to receive this 


honor. His studies in the electrical 
field have covered a wide range; his 
inventions in dynamo, electric machin- 
ery, electric welding, watt-hour me- 
ters, lightning arresters and magnetic 
arc extinguishers are fundamental. 
He was a pioneer in arc lighting, and 
innumerable electrical devices have 
been improved through his work. 


CHRISTOPHER T. CHENERY, formerly 
an executive engineer with Sanderson 
& Porter, Chicago, IIl., has established 
offices at 11 Broadway, New York, for 
consulting practice in civil engineer- 
ing with regard to valuations of pub- 
lic utilities or business properties, sur- 
veys, negotiations for franchises and 
contracts, and other economic phases 
of utility engineering. 


HEGEMAN-HarRIS Co., INC., an- 
nounces change of address from 185 
Madison Ave., New York City, to 360 
Madison Ave. 


J. A. MicHets, Red Lion, Pa., has 
been retained as borough engineer by 
Red Lion Boro, York County, Pennsyl- 
vania, to draw up designs, estimates 
and specifications and to supervise the 
construction of pavements during 1924. 
The borough constructed $200,000 of 
hard surface pavements in 1923. 


Masor A. J. TAUNTON has _ been 
elected president of the Association of 
Professional Engineers of the Province 
of Manitoba. 


ASSOCIATED SPECIALISTS, INC., an- 
nounces the opening of offices in 
Planters Bldg., St. Louis, Mo. The 
firm, which now has offices in New Or- 
leans, Philadelphia, Wilmington, Del., 
and New York City, renders services 
in accounting, taxation, technical, in- 
dustrial, financing, purchasing and 
civic fields, on engineering projects. 


R. H. THOMSON, consulting engineer, 
former city engineer, of Seattle, Wash., 
has been appointed assistant to T. R. 
Beeman, ey engineer of King 
County, and will be especially engaged 
in the Green River deepening project. 


WILLIAM L. REYNOLDS, of Denver, 
Colo., was certified by the Colorado 
Civil Service Commission as state rail- 
way and hydraulic engineer, to suc- 
ceed C. D. Vat who has accepted the 
position of manager of parks for the 
city of Denver. 


W. F. ScHwartz has been appointed 
commissioner of public works, Buffalo, 
N. Y., to succeed A. W. KREINHEDER. 


DaBNeY H. Maury, consulting engi- 
neer, Chicago, announces that FRED 
G. Gorpon, formerly his principal 
assistant, has become associated with 
him as a partner. The firm of Maury 
& Gordon will continue the practice 
of hydraulic, sanitary and municipal 
engineering. 


LAWRENCE D. KINGSLAND, 2D, is now 
engineer in the hydraulic division of 
Stone & Webster, Inc., Boston. For 
three years prior to his going with that 
organization he was with the Founda- 
‘tion Co. at Lima, Peru, where he was 
connected with the development of the 
new water supply for that city. 


Capt. H. C. WHITEHURST will have 
charge of the work on the south side 
of the Tennessee River at Wilson dam 
of the Muscle Shoals project. He will 
be at the head of Construction Divi- 
sion 2 and the work will include the 
power house section. He has been at 


the dam several months, and now suc- 
ceeds Major Butler who has_ been 
transferred from the Wilson dam to 
Panama. Captain Whitehurst entered 
the army in 1918 and while in service 
in France was for a time regimental 
adjutant of the 306th Engineers; later 
he was on the general staff at Langres. 
After the war he was in charge of the 
engineering depot of the army supply 
base at Norfolk, Va. ' 


ALFRED E. STROBEL, designing engi- 
neer with the Chicago, Burlington & 
Quincy R.R., has resigned his _posi- 
tion and opened his own office at 110 
So. Dearborn St., Chicago, for the 
practice of structural engineering. 


JOHN L. ELLIOTT, city engineer of 
Indianapolis, was recently elected presi- 
dent of the sanitary commission of the 
city. The Indianapolis sanitary com- 
mission is distinct from the city gov- 
ernment, being governed by laws passed 
by the state legislature and not the 
city administration. 


_Puiuip L. Voss, consulting civil en- 
gineer, announces the opening of his 
office at 5084 Market St., Parkersburg, 

- Vee and will practice in municipal 
and hydraulic engineering, and dams, 
highway construction, and masonry 
bridges. 


C. MILES BURPEE has resigned as 
resident highway construction engineer 


‘with the New Brunswick, Canada, De- 


pennant of Public Works to become 
ead of the department of drawing and 
desc a geometry at the Engineer- 
ing liege of Marquette University, 
Milwaukee, Wis. : 


_—_ESee—— 5 
Obituary 
EEE 


GeorGE M. MAHER, civil engineer, 
Albany, N. Y., died Jan. 10 of pneu- 
monia at the home of his parents in 
Oneida, N. “%., at the age of 38 years. 
Mr Maher had long been employed in 
the New York state canal and high- 
ways bureaus. 


WILLIAM SMITH GARDNER, consulting 
engineer, Montreal, of the firm of J. R. 
Gardner & Son, consulting engineers, 
died Jan. 8 in Montreal at the age of 74 

ears. Mr. Gardner was born in Pitts- 
urgh, Pa., but had lived practically 
all hic life in Canada. 


WILLIAM J. Crook, pioneer railroad 
building contractor, died at his home 
in Denver, Colo., Jan. 24, aged 83 
ears. Mr. Crook was a native of 

ipperary, Ireland, and went to Colo- 
rado in 1868. He built a great deal 
of the Denver & Rio Grande R.R., the 
Denver & Salt Lake, the Santa Fé in 
Colorado and the El Paso and South- 
western from El Paso to Bisbee. 


WILLIAM W. RANDOLPH, consulting 
engineer in utility enterprises, died 
Jan, 23 at his home-in East Orange, 
N. J., after a long illness. Mr. Ran- 
dolph was born in 1864 and was edu- 
cated at the University of Virginia 
and at Stevens Institute of Technol- 
ogy. As a consulting engineer, he was 
engaged to appraise gas properties in 
many cities, and recently had _ been 
retained to fix the valuation’ of the 
holdings of the Public Service Gas Co. 
and the Public Service Electric Co of 
Newark, N. Y. 
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| From the Manufacturer's Point of View 


A Point of Contact 
Between Maker and User of 
Construction Equipment and Materials 


Minimum Trade-In Value for Used Mixers 
Established by Manufacturer 
New Guarantee Policy Also Provides Schedule of Definite Rebuilding 
Costs for Both Light and Heavy Machines 


By R. C. WELLER 


President, Marsh-Capron Co., Chicago 


AST summer a series of meetings, 
sponsored by a joint committee of 
manufacturers and contractors whose 
chairman was C. E. Bement of the 
Novo Engine Co., was held in Chicago 
to consider the standardization of con- 
crete mixers. Preliminary to one of 
these meetings, a little group were dis- 
cussing various matters in the ante- 
room of the engineer’s rooms. One of 
the men in this group was R. C. Mar- 
shall, Jr., general manager of the 
Associated General Contractors of 
America. He outlined the need of es- 
tablishing in some way a value on con- 
tractor’s used equipment. The vroblem 
was discussed briefly by those present 
and it appeared that there was a need 
for such a move, but no decision was 
reached. Since that time, however, the 
Marsh-Capron Co. has taken this prob- 
lem under consideration with the re- 
sults outlined below. 


MINIMUM VALUES FIXED 


On all mixers shipped after Jan. 1, 
1924, the Marsh-Capron Co. is issuing 
a Certificate of Guarantee. These cer- 
tificates contain the usual guarantee 
against defective materials or work- 
manship for 1 year and the guarantee 
that is implied by our participation in 
the standardization proceedings. In 
addition, there is a guarantee to the 
effect that any drum wearing out with- 
in 5 continuous years of service, from 
normal usage, will be replaced free of 
cost. 

The big feature, however, is the fact 
that a definite minimum value is estab- 
lished on any used Marsh-Capron mixer 
over a period of 3 years, definite re- 
building costs are established on the 
small and lighter machines over a pe- 
riod of 5 years, and on the larger and 
heavier machines over a period of 10 
years. The details of these guarantees 
are shown in the accompanying tables. 

With regard to the definite trade-in 
value, we have extended the time to 3 
years; possibly this time could have 
been extended further, but we are sail- 
ing uncharted seas and must proceed 
slowly. At first glance it would also 
appear that the three points named, 
Philadelphia, Pittsburgh and Chicago, 
might be unduly restrictive of the ap- 
plication of the guarantee, but arrange- 
ments have been made at quite a num- 
ber of additional points to handle used 
machines in carload lots, with the ab- 
sorption of a considerable portion of 
the freight necessary to move them to 
the three points named. This will ex- 
tend the scope of this guarantee very 
materially. 

At first glance it would also appear 


that the allowances made are not as 
liberal as they might be. This is pos- 
sibly true if only the physical depre- 
ciation of a machine is considered. 
There is, however, a very substantial 
shrinkage in the value of a machine im- 
mediately after it is used, due to the 
payment of the distributor’s commis- 
sion, the cash discount, the advertising, 
sales expense and profit of the manu- 
facturer and the physical depreciation 
of the machine itself. An examination 
of records running over a period of 


MINIMUM TRADE—IN VALUE 
CONCRETE MIXERS 
Age from Date of 34-S 5S 7-S 14S 21-S 28S 
Shipment Percentage of Current —- Prices 

30 


OF USED 


One year and less.. 25 25 25 £30 
Over | year and less 

than 2 ; era Ba Sl UB 
Over 2 years and less 

than 3 a: ae: er er 


SCHEDULE OF MAXIMUM 
PRICES 


—Cost of Rebuilding—~ 
33-S 5-S 7-S 
$100 $200 $300 

125 225 350 
150 250 400 
175 275 450 
200 300 500 


14S 21-8 28-S 
$350 $450 $550 
475 575 675 
600 700 800 
725 825 925 
850 950 1,050 
975 1,075 1,175 
1,100 1,200 1,300 
1,225 1,325 1,425 
1,350 1,450 1,550 
1,475 1,575 1,675 


REBUILDING 


Age from Date of Shipment 


One year and less vf — 
Over | year and less than 2.... 
Over 2 years and less than 3. 

Over 3 years and less than 4... 
Over 4 years and less than 5... 


One year and less. . 

Over | year and less than 2.... 
Over 2 years and less than 3... 
Over 3 years and less than 4. . . 
Over 4 years and less than 5... 
Over 5 years and less than 6. 
Over 6 years and less than 7... 
Over 7 years and less than 8. 
Over 8 years and less than 9. 
Over 9 years and less than 10. 


eleven years leads us to believe that the 
physical depreciation per year on a 
33-S, 5-S or 7-S mixer runs from 15 to 
20 per cent, whereas the total depre- 
ciation the first year, including the 
items mentioned, runs from 55 to 80 
per cent. On the larger machines—the 
14-S, 21-S and 28-S—the indication is 
that the physical depreciation runs 
from 10 to 15 per cent per year, while 
the total depreciation the first year runs 
from 45 to 70 per cent.. These facts 
make it unsafe to announce, initially, a 
larger guaranteed value than that 
shown. 

The rebuilding costs, on the contrary, 
may look somewhat high, but after the 
first year, due to the growing pre- 
ponderance of gas power in the mixer 
industry, it was necessary to figure 
that on a considerable portion of the 
machines it would be necessary to fur- 
nish an entirely new gas engine. It 
was found possible to extend the re- 
building period on the smaller machines 
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to 5 years and on the lay: mach 
to 10 years, as the possible costs we 
be more surely estimated +) i. 
of guaranteeing a minimum valyo 
We have presented th: Sadie i 
figures personally to neariy ne 
tractors throughout the country and 
without exception their o inion _ 
that this is a step in the , ght ‘de 
tion and that the guarantocs a 
liberal as any business ma) 
expected to make. r 
ee 


J. D. Adams, Inventor of Leaning. 
Wheel Grader, Dies 


J. D. Adams, founder and head of 
the firm of J. D. Adams & Co "s 
dianapolis, Indiana, died of pneumonia 
Jan. 17, following a brief j}I|ness He 
was nationally known as the Gelinas 
of the adjustable leaning-whee] eraders 
which bear his name. a 

With limited means an 
limited way Mr. Adams 
manufacture of his leaning - whee 
graders about 1895. Working practi- 
cally single-handed he began the intro- 
duction of his graders in various parts 
of the country, making up a few a. 
chines, going out on the road and sell. 
ing them, and then returning to repeat 
this process. The merit of his product 
and his efforts to be of service to his 
customers bore fruit until today his 
graders are in widespread use through- 
out the country and the organization 
he built up ranks among the largest 
in the country specializing on road 
graders. 

In the latter years of his life Mr. 
Adams spent most of his time on ex- 
perimental work, the active manage- 
ment of the business being in the care 
of his sons, R. E. Adams, general man- 
ager, and W. R. Adams, general sales 
manager, who will continue in active 
charge. 
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Paving Brick Industry Active 

A sharp increase in unfilled orders 
for vitrified paving brick in December 
is reported by the National Paving 
Brick Manufacturers Association. Un- 
filled orders in December had jumped 
to 60,624,000 brick, as against 54,535, 


000 for November. This is considered 
an accurate gage of the demand for 
early spring and summer shipments. 
Stock on hand exceeds the total of un- 
filled orders. Contractors and engi- 
neers, the paving brick manufacturers 
state, are assisting in relieving the sea- 
sonal aspect of the paving brick indus- 
try by asking for winter deliveries, 
shipments for December amounting to 
12,979,000. 

Kansas led in consumption for De- 
cember followed closely by Ohio. 


Construction Machinery Exported 


The following exports of American 
construction machinery during the 
month of October, 1923, are reported by 
the Department of Commerce: 

Fifty-six concrete mixers costing 
$54,728; 12 power shovels costing $182,- 
565; miscellaneous road-building equp- 
ment costing $60,283; miscellaneous 
construction equipment costing $51,537; 
80 conveyors costing $22,883; 18 cranes 
costing $53,333; and 196 hoists and der- 
ricks (except mining) costing $43,932. 
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Business Notes 


—— 


BUHL Co., Chicago, manufacturer of 
portable and stationary air com- 
pressors, has added a 55-cu.ft. unit to 
ts line. This machine has all the 
features of the company s 80-ft. com- 
pressor, such as force-feed oiler, high- 
tension magneto with impulse starter, 
and built-in governor. Both the com- 
pressor and engine are inclosed. 


Pawuinc & HARNISCHFEGER CO., 
Milwaukee, has appointed Norman P. 
Farrar as district manager with 
ofices at 605 Stephen-Girard Bldg., 
Philadelphia, and 50 Church St., New 
York. Mr. Farrar has had 14 years 
experience in the sale of crane and 
hoist equipment. 


BLaAw-KNox Co., Pittsburgh, has 
placed Charles K. Wehn in charge of 
a special department devoted to stand- 
ard steel buildings and structural steel 
im Illinois and adjoining states; his 
headquarters will be in the People’s 
Gas Building, Chicago. 


MIDDLETON-WHITTAM, INC., 565 Fifth 
Ave, New York, is a new firm es- 
tablished to provide for the working of 
American-owned patents and processes 
by British organizations. William 
Whittam, one of the members of the 
frm, was formerly special agent in 
England for the United States Depart- 
ment of Commerce. 


MILWAUKEE CORRUGATING Co., manu- 
facturer of Milcor sheet metal products, 
announces the purchase of several fac- 
tory buildings and the establishment of 
a branch plant at La Crosse, Wis. The 
new works will begin operation Mar. 1, 
under the management of Frank 
Vyvyan, who has served at the com- 
pany’s Milwaukee plant for twelve 
years. . 


The UNIVERSAL CRANE Co., Elyria, 
Ohio, has appointed H. A. Hutchins 
general sales manager, with offices in 
Cleveland. Mr. Hutchins was formerly 
district manager for the Thew Shovel 
Co. at Chicago. 


Unitep States Cast IRON PIPE AND 
Founpry Co., Burlington, N. J., an- 
nounces the following additions to its 


| sales force, effective Jan. 1: H. A. 


Hoffer, eastern sales manager, with 
headquarters in Philadelphia; G. T. 
Overholt, acting New York sales agent, 
with headquarters in New York City; 
Thomas Simons, Kansas City sales 


agent, with headquarters in Kansas 
City, Mo. 


PawLing & HARNISCHFEGER Co., 
Milwaukee, has recently received what 
is Claimed to be the largest single order 
‘ver placed for electric traveling 
lumber-handling cranes. The pur- 
chaser js the Long Bell Lumber Co. 
The order includes 21 cranes and hoists 
= oe Ye of a track to be 
nstalled at a nev ill i 
View, Wak v lumber mill in Long 

Monrog CALCULATING MACHINE Co., 
range, N. J., has been awarded 
Prizes, as a result of competitive tests 
‘or accuracy and speed, by the Com- 
mercial Organization Exhibition at 
aris and the International Exhibition 
of Inventions at Turin. 


—_—_—_—_—_—_—_—_——— ee) 
Equipment and Materials 


NT 


Ship World’s Highest-Head 
Reaction Turbine 
From the Oak Grove hydraulic unit 
of the Pelton Water Wheel Co., San 
Francisco, there has just been shipped 
to the Portland (Ore.) Railway, Light 
& Power Co., the world’s highest-head 
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to operate at 450 r.p.m. against 100 Ib. 
per square inch pressure. 

Lubrication is by a force feed oil 
pump, delivering under 15 to 25 Ib. 
pressure to all bearings, instead of the 
more common splash oiling system. The 
air valves are of the company’s im- 
proved water plate type. The power 
of the engine is delivered to the com- 
pressor through reduction gearing con- 
sisting of high-carbon, double-treated 
pinion and gear. 

The outfit is housed under a steel 
canopy and removable steel sides for 





reaction turbine, designed to operate 
under an average effective head of 857 
ft. The unit, a shop photograph of 
which is shown herewith, has a capacity 
of 35,000 hp. at 514 r.p.m., and weighs 
with accessories approximately 100 
tons. The shipment required five cars. 

The turbine is of the vertical type 
and will be direct-connected to a Gen- 
eral Electric generator. It is equipped 
with a Pelton oil-pressure governor 
system, with load-limiting device and is 
arranged for remote-control operation 
at the switchboard. One of its features 
is a 79x50-in. butterfly valve cast in- 
tegral with the release valve and op- 
erated by electric motor, water motor 
or hand control, as desired. To 
eliminate leakage, protect wearing 
parts and compensate for minute eccen- 
tricities, if any, in rotation of the shaft, 
the turbine is fitted with the company’s 
patented rubber seal rings. 





Portable Air Compressor Has 
New Features 


Increased capacity has been provided 
in the new model (WK-311) of the 
portable air compressor design by the 
Sullivan Machinery Co., Chicago, for 
the use of road builders, general con- 
tractors and public utilities. Mounted 
on a four-wheel truck body and weigh- 
ing 6,050 lb., the machine has a dis- 
placement of 170 cu.ft. of air per min- 
ute. A Buda four-cylinder gasoline 
engine supplies the 31 hp. necessary 



































protection against the weather and 
tampering. Instead of the steel-rimmed 
wheels shown the truck may be equip- 
ped with rubber-tired wheels. . 
The capacity of the compressor, its 
manufacturer points out, is sufficient to 
operate two rotator hammer drills at 
100 Ib. pressure for holes up to 14 ft. 


Multiple-Blade Road Maintainer 


Designed for operation by a 15-30-hp. 
tractor, the multiple-blade Havelock 
maintainer, manufactured by the High- 
way Maintainer Co., Lincoln, Neb., is 
equipped with four independent but 





overlapping blades, each 42 in. long, 
which may be adjusted to fit the con- 
tour of a roadway. These blades pro- 
vide a cutting width of 13 ft. 6 in. 
which may be increased an additional 
4 ft. by the use of extension blades. 

The blades are of 5x*fs-in. crucible 
steel, detachable for sharpening or re- 
placement. All moldboards and cutting 
edges are interchangeable. By means 
of a 24-in. hand-wheel a master-lift 
device raises all blades at one operation. 
In addition, individual blade levers pro- 
vide for quick adjustment of each blade 
to any cutting depth desired. For oper- 
ation with a tractor one of the features 
of the equipment is an offset hitch 
which holds the grader in a straight 
line while the tractor drives near the 
center of the road. 
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Business Side of Construction 


FACTS AND EVENTS THAT AFFECT COST AND VOLUME 


Sn | 


Commercial Building in 1923 Was 4 Per Cent 
Above 1922 Volume 


Engineering News-Record statistics 
covering commercial (not industrial) 
building awards of $150,000 and over 
shows that this class of construction 
was fairly active in all parts of the 
country last year. The yearly total of 
awarded contracts places 1923 ahead of 
the five preceding years. The sections 
falling below their 1922 record are: 
New England, Middle Atlantic and 
Middle Western. The graphs of the 
two years show them following the 
same general trend in all the geo- 
graphic divisions. The peak of build- 
ing construction for 1922 was in May 
with a total of over $85,000,000. This 
height was not reached in 1923, but a 
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series of eaks coming in February, 
April and June, with totals of over 
$77,000,000 and $77,000,000 and $81,- 
000,000, respectively, offsets the one 
of 1922. 

During 1922, there were 1,928 
awards totaling $750,762,000 with an 
average of $389,400 compared with the 
2,140 awards of 1923 valued at $813,- 
392,000 and averaging $366,000. 

Building construction trend may be 
seen by the tabulations of the yearly 
totals for the last six years compared 
with 1913. The actual physical volume 
in terms of 1913 cost is also given. This 
is obtained by applying the E. N.-R. 
Construction Cost Index Number as in 
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the fourth column of the 1 following t¢ 


. tal 
Year Value 


1913 $148,687,650 
1918 116,938,674 
OES dase 5 337,285,854 
TaN a0: tate 581,324,693 
1921 568,261,252 
1922 750,762,000 
1923.. 813,392,000 


The year 1924, includi: 
January 31, shows the follo 
of building construction, 
Construction 
News-Record: 


2 Proposed Work 


No. Fst. Value N 
526 $300, 526,000 157 


Wing trend 
acc rding t 
News in fF) 


qgineery 


Est. Valy 
$41,841. 
Bids Received S 
No. Fst. Value N \ 
24 $10,441,000 214 $88,555.01 
Another numerical fommparioes of th 
years 1922 and 1923 taken from th 
various groups that the building iten 
is divided into in Construction New 
follows: 
Pro- Bids Bids 
posed De- Re- Contracts | 
Vork sired ceived No. \ 


4,671 1,534 264 2,140 $813,392 
3,683 1,503 208 11928 750.7620 


988 31 56 


Year 
POR Rac v as 


1923 Gain. 212 $62,630,000 

According to geographic sections th: 
building situation for 1922 and 1923 
has been as follows: 


——1922—— ss —— 1923 


No. Value No. Value 
175 $65,298,000 172 $55,494,000 
Middle 


Atlantic 642 281,521,000 620 
Southern 143 44,366,000 182 
Middle West 578 225,628,000 546 
West of Miss. 232 72,913,000 311 
Western 158 61,036,000 309 


Total 1,928 $750,762,000 2,140 $813,392,000 


New England 


254,585,009 

64,547.00) 
217,357,000 
103,845,009 
117,564,000 


Some noteworthy items in the 1924 
proposed work are the following: 


Lakeland, Fla., Home a Brotherhood of Carpenter 
and omar, "$5, 000, 

Brooklyn, N. Y., Manicipal building, $4,000,000. 

New aven, Conn., Yale University Librar 
$4,000,000. 

Pittsburgh, Pa., Hotel, $6,000,000 

New York City, Parlex Building Corp. build 
$18,000,000 

New York City, 
$18,000,000. 


The Pacific Telephone and Telegrap! 
Co. of San Francisco has appropriatec 
$40,000,000 for its 1924 constructor 
program. 


Apartment Hotel—T. C DuPont 


Bids Wanted on Big Jobs 


Among the projects on which bids - 
either asked or will soon be called for 
in Construction News, pp. 71 to 83, ate 
the following: 

Dock, Ashland, Wis., Minneapolis, 
Paul & Sault Ste. Marie Ry. Co. 
$1,000,000-$1,500,000. 

Hotel, Detroit, _ 

tel Co., $1,500,0 
a tiotal, eae Mass., Statler Hote! 
Co., $4, 000.000. — 

Canal, Shrewsbury, La., by Bad. 
Comrs., $1,500,000. 
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Value of January Contracts Eight Per Cent 


Under Same Month Last Year 


All Classes Gained During Month Except Bridges, Streets and Roads 
—Actual Volume Greater Than January, 1921-22 


The total value of contracts awarded 
on large engineering construction proj- 
ects, in the five January issues of 
Engineering News-Record, reached 
$164,722,000 as compared with $126,- 
991,000 in the four issues of December. 
This represents an average weekly 
value of $32,944,400 for January, 
against $31,555,250 during the preced- 
ing month, January, 1923, lettings 
totaled $142,599,000. 

Minimum costs observed in Construc- 


Index Number 


PODRURER ORONO e506 ctiicscescgts 






FMF. 0s 


MAYocccccseccecs 


price advances in lumber and cement. 


1913 level. 


Engineering News-Record 
Construction Cost 
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Engineering News-Record’s Construction Cost Index 
Number gained 2.4 points since last month, owing to 


for common labor is still 54c., which rate has remained 
in effect since June, 1923. Thus, general construction 
cost is 12 per cent higher than one year ago and 20 
per cent under the peak; it is 120 per cent above the 


tion News on each class-of construction 
are as follows: Water-works, $15,000; 
other public works, $25,000; industrial 
construction, $40,000; and commercial 
buildings, $150,000. 

All classes of construction gained 
during January with the exception of 
streets, roads and bridges. Water- 
works, sewers, excavations, drainage 
and irrigation projects more than 
tripled the December totals in money 
value of contracts awarded. Substan- 
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tial gains were also shown in industrial 
works and commercial buildings. 

The actual physical volume of con- 
struction represented by January con- 
tracts, is 17 per cent under the same 
month in 1923; 14 per cent heavier than 
January, 1922; over twice the volume 
for the corresponding period in 1921 
and 11 per cent below January, 1920. 

Among the large projects awarded 
during January were the following: A 
hotel and theater building, Boston, 
Mass., $8,500,000; generating plant, 
Somerset, Mass., $5,750,000; hotel, 
Chicago, IIl., $5,000,000; office building, 
Detroit, Mich., $5,000,000; printing 
plant, Philadelphia. Pa., $2,500,000 and 
a motor repair shop, New York, N., Y., 

2,325,000. 


Index Number 










(5 issues of E.N.-R.)...... 130 


Engineering News-Record’s Construction Yoiume 


130 for the month of January, and 


135 for the whole of 1923, as against 100 for 1913. This 
means that the actual volume of construction in 1923 
(not the mere money-value of the contracts let that 
year) is 35 per cent above the volume of construction 
for 1913. Our monthly volume number, 130 for Janu- 
ary, 1924, is really the increment of construction, and 
indicates the rate at which contracts are being let as 
compared with 1913 awards, 





VALUE OF CONTRACTS LET IN THE UNITED STATES AND CANADA DURING JANUARY, 1924 


Middle Middle West of — 
Atlantic Southern West Mississippi 
$387,000 $377,000 $455,000 $1,556,000 
601,000 338,000 1,022,000 1,106,000 
407,000 216,000 936,000 1,083,000 
7,000 2,163,000 EEE 0's wate ees 
2,479,000 3,096,000 998,000 
731,000 5,649,000 4,422,000 2,024,000 
32,744,000 5,675,000 19,145,000 9,213,000 
996,000 453,000 ...... . 384,000 
1,933,000 300,000 608,000 1,639,000 


Total Grand 

West UnitedStates Canada Total 
$478,000 $3,507,000 $1,031,000 $4,538,000 
1,612,000 Gaaee icviéswace 739,000 
253,000 2,921,000 25,000 2,946,000 
Stone ates s Bees cctedens 2,563,000 
4,839,000 ok. ee 16,972,000 
2,975,000 30,944,000 635,000 31,579,000 

9, 183,000 88,552,000 924,000 476, 
1,259,000 DEE bs obs ss ,092,000 
1,883,000 6,663,000 2,154,000 817,000 
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Federal Government... ccsccuccescee cores a 
Unclassified. ...... ave aee Ge b.sed vee 300,000 

Dotel:i . sanwetan $21.667,000 











$48,285,000 $18,267,000 $27,979,000 $21,273,000 











$22,482,000 $159,953,000 $4,769,000 $164,722,000 











Labor Rates and Conditions Throughout the Country 


A slight increase in unemployment is 
indicated in the latest report of the 
U. S. Department of Labor, covering 
fifty-two of the more important indus- 
tries. The heaviest decreases in em- 
ployment occurred recently in the sugar 
refining and confectionery industries, 
also in railway car building and repair- 
ing. 

Reports of increased employment, 
however, are received from the automo- 
bile tire and cotton textile industries. 
The three most favorable factors in the 
1924 industrial outlook are (1) the pro- 
posed four-year agreement with the 
I nited Mine Workers, to be effectuated 
without strikes or suspension of pro- 
duction; (2) agreement on 5 per cent 
advance in wages, affecting 15,000 em- 
ployees of the New York Central lines; 
and (3) the signed agreement between 





twenty-nine New York building trades 
and the employers, to remain in effect 
for two years. 

A slight increase in average hourly 
earnings of factory workers is reported 
by the National Industrial Conference 
Board. Rather sharp advances in a few 
industries, notably automotive, iron and 
steel, paint. and varnish and book and 
job printing, more than balanced 
smaller declines in the majority of in- 
dustries covered. 

The average rate ‘paid common 
laborers (pick and shovel men) in con- 
struction operations, remains 54c. per 
hr. for the entire country. The same 
rate has prevailed since June, 1923; 
according to Engineering News-Record 

res. -Loca!-conditions follow: *o 

Atlanta—Labor situation satisfactory 

with exception of shortage of plaster- 


ers and tile setters. Construction out- 
look good. Building materiais prices, 
however, tending upward. 

Baltimore—Labor conditions normal. 

Boston—All building crafts pientiful. 

Cincinnati—Average increase of 15c. 
per hr. to all building trades except 
hod carriers and common laborers, who 
will receive advances of 24c. per. hs. 
Present high wage schedule due to fact 
that there are three jobs to every man 
in Cincinnati building trades. 

Dallas — Bricklayers and carpenters 
in greatest demand; ample supply of 
other trades. 

Kansas City—Plenty of men m all 
building trades. Carnenters advanced 
to $1.174 from $1.123 per -hr 

Los Angeles—Small surplus 01 men 
m ail building trades since first vt the 
year. ‘ Slight tendency, however, to- 
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CURRENT BUILDING TRADES WAGE RATES PER HOUR 
(Higher rates indicated by +, decreases by —) 


Brick- 


layers 


Cities 
Atlanta 
Baltimore 
Birmingliam 
Boston 


Cincinnati 
Chicago 
Cleveland. . 
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Kansas City 
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New York eee éeal 1. 
Philadelphia............. 1 
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ward a higher, building wage schedule. 

Minneapolis—The 1923 wage schedule 
will hold throughout the current year. 
Peace and harmony prevail between 
employers and building trades me- 
chanics. 

New Orleans—Open shop conditions 
prevail in carpenter trade. Skilled and 
unskilled labor ample; plenty of mate- 
rials. 

New York — Twenty-nine building 
crafts have signed agreements with 
employers to hold for a period of two 


years. The wage rate of all these 
crafts will be $10.50 per day, base pay. 
About 90 per cent of the building trades 
mechanics are at present employed. 
Most of the unemployment is among 
excavators, the trades working above 
ground being fairly well occupied. 

Philadelphia—Present wage schedule 
will obtain until May. Oversupply of 
all classes of building labor. 

Pittsburgh—Plenty of building trades 
mechanics. Steel mills maintaining 
high production schedules. 
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50 
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40@ 45 
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1.10@1.12} 
sacra 1.25 
1.25 


1.25 1.25@1.50  .45@100 
.50@.55 
62} 


814 1.00 1.12} 
.93% 1.00@1.123 1.12} 
St. Louis— Painters will demand, 
effective March 15, a rate of $1.50 per 
hr., Monday to Friday inclusive, and $3 
per hr. for Saturday and Sunday work, 
against present scale of $1.12 per hr. 
for 53-day week, with double time for 
Saturday afternoons and Sundays. None 
of the unions now have a 53-day week. 
San Francisco — Wage schedule for 
1923 to obtain throughout current year. 
Decrease in construction causing small 
amount of unemployment in building 
trades. 


Monthly Prices of Construction Materials 
Ups and Downs of the Market 


Pig Iron—Basic icon in better de- 
mand with prices higher, owing to 
scarcity of heavy melting scrap; present 
quotation $25.77 per gross ton, Pitts- 
burgh, against $29.27, one year ago. 
No. 2 foundry at Birmingham, $1 per 
ton under year ago. 

Railway Supplies—Small demand for 


light rails; quotations as low as $43 per, 


ton being made at Pittsburgh, against 
minimum of $45, one month ago. 
Standard spikes trifle higher at mill. 

Pipe—Wrought pipe firm at present 
levels. Cast-iron pipe higher in Pitts- 
burgh, St. Louis and San Francisco. 
Downward tendency in sewer pipe in 
Detroit, Cincinnati and Philadelphia. 
Clay drain tile same price as year ago 
in New York, 

Road and Paving Materials—Petrol- 
eum output showing slight increase, 
particularly in Wyoming and Montana. 
At the same time Eastern crude oil 
prices are advancing. St. Louis reports 
rise in road oils. New York road-oils’ 
prices lower than year ago; Dallas, 
higher. Package asphalt up $1.45 per 
ton in Minneapolis; bulk, $1.80, since 
last month. Mexican asphalt down $1 
per ton at Maurer, N. J., despite sharp 
drop in imports due to revolt in Mexico. 
Five-inch granite paving blocks down 
$1 in Boston and $2 per M. in New 


York. Average drop of 26c. per sq.yd., 
on wood paving blocks in New York; 
advances of 20c. reported in St. Louis 
and 10c, per sq.yd. in Atlanta. 

Sand, Gravel and Crushed Stone— 
Gravel advanced 25c. per cu.yd. in Seat- 
tle and the same amount per ton in 
Atlanta, during month; decline of 38c. 
per cu.yd. reported in Dallas. Sand 
prices tending higher throughout coun- 
try. Although crushed stone declined 
sharply in ‘St. Louis and about 5c. per 
ton in Beston, during month advances 
are reported in New York, Cincinnati 
and Atlanta. In New York the present 
level is $1.85 per cu.yd. f.o.b., for 3-in., 
against $1.75, one year ago; the ad- 
vance being due chiefly to higher con- 
struction cost of water transportation 
facilities. 

Lime—Declines reported in Boston, 
St. Louis and Atlanta. In Atlanta, how- 
ever, common lump rose 15c. per bbl. 
during month. 

Cement—General tendency upward. 
Advances reported in Chicago, Milwau- 
kee and Cedar Rapids, during month; 
rises expected at other important 
centers. 

Steel—Bars are the firmest in price of 
any of the major steel items; quoted at 
$2.40 base, with plates and shapes, 
$2.50 per 100 Ib., Pittsburgh. Despite 


recent heavy buying of fabricated struc- 
tural steel, quotations of $2.35@$2.40 
per 100 lb. have been reported on ex- 
ceptional tonnages at Pittsburgh mills. 
Brick and Hollow Tile—Common 
brick, $20@$22 per M., wholesale, 
alongside dock, New York, against $20, 
one month ago and the same price one 
year ago. Brick also higher in Boston 
and Atlanta. Declines, however, re- 
ported in Cincinnati and Detroit. Hol- 
low tile fairly steady; advances serving 
to balance off declines. General level 
about that of year ago. 
Lumber—Production, shipments and 
demand increasing rapidly; although 
current shipments and orders are below 
those of the corresponding period last 
year. As in the case of hollow tile, 
lumber price advances are offset by the 
declines. 
Explosives—Few price changes in 40 
and 60 per cent gelatin dynamite. 
Slight drop reported in Boston and St. 
Louis; rise of 2c. per Ib. on 60 per cent, 
in Atlanta. : 
Scrap—Prices firm. Heavy melting 
steel scarce; quoted at $14 per ton 
New York, compared with $15, one 
month ago. 
Linseed Oil—General level about that 
of month ago. Other paint materials 
advancing. 
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Price advances since last month are indicated by heavy type; declines by italics 


pIG IRON—Per Gross Ton—Quotations compiled by The Matthew Addy Co.: 


Feb. 7 One Year Ago 
eee 25.05 $27.55 
0. 2S80t silicon 2.25 Bc adeees $25.0 ‘ 
Kio. 2S er tr meee 24.00 29:27 
Southern Ohio No. 2 (siliccn 1.75 @ 2.25)..... 24.00 29.77 
NEW YORK, tidewater delivery 
Southern No. 2 (silicon 2.25 @ 2.75)........+0+. 28.00 33.44 
BIRMINGHAM 
No. 2 Foundry (silicon 2.25 @ 2.75)...0...+6+ 23.00 24.00 
PHILADELPHIA eye 
stern Pa, No. 2K (2.25@2.73.eil.). 0.0... 24.25 29. 76@ 30. | 
astern No. 2 (silicon 2.25 @ 2.95)............ 28.17 33.17 
eek. 5 2 6.c.s cnc ss PRN REO 4 Oe TEENS 8 Hs 60460 xs 24.00 28.00 
Gray Forge... ..-+scescesceccccccecccccccess 24.00 28.14 
CHICAGO : oe a 
No. 2 Foundry Local (silicon 1.75 @ 2.25)....... 4. Q 
No. 2 Foundry to talioon 215 @ 225)... 27:00 30.01 
PITTSBURGH, including freight charge from the 
Vall 
No. 2 Foundry Valley (silicon 1.75 @ 2.25)...... 25.77 28.00 
hc gia Rabin 1 5 me Rea me palin gi 25.77 29.27 
M.S iddus TAT Rks ee ENS FSS RE SoC Rea 26.77 29.27 





SCRAP—The vrices following are per gross ton paid to dealers and producers 
f.o.b. New York. In Chicago and St. Louis the quotations are per net ton and 


cover delivery at the buyer’s works, including freight transfer charges. 

New York Chicago St. Louis 
No. | railroad wrought............... $16.00 $11.50 16@ 16.50 
CR OIIND .s 00.0 <sibee Soin a9. C800. 9M 13.00 12.00 16.00 
No. | machinery cast. .............0++ 18.00 16.50 19. 50@ 20 
Machine shop turnings. ........:..... 9.00 4.00 12.50@ 13.50 
CI ook cs Vidas din 0 4 6 6-Rb0 OOS 10.00 5.50 14.00 
Railroad malleable ..............0-06 16.00 12.50 21.00 
SO, «sb oun 6 cau sees eand 14.00 13.00 21.50@ 22 
PR NNOUN PUI Sac sade ine 000088 ved ee 30.00 28. 00@31 
Heavy melting steel................. 14.00 16.00 Pe saeco 





RAILWAY SUPPLIES 





STEEL RAILS—The following quotations are per ton f.o.b. Pittsburgh and 
Chicago for carload or larger lots. For less than carload lots 5c. per 100 Ib. is 
ebarged extra: 











——Pittsburgh 

ne Birming- St. 
Feb. 7 Year Ago ham Chicago Louis 

Standard bessemer rails... . $43.00 th. Oe $43.00 $46.00 

Standard openhearth rails. . 43.00 43.00 $43.00 43 00 46.00 
Light rails, 8to10Ib...... 43@45 45.00 2.00* 43.00 2.55* 
Light rails, 12 to 14 Ib..... 43@ 45 43.00 2.00* 43.00 2.45* 
Light rails, 25 to 45 Ib..... 48@45 43.00 2.00* 43.00 2. 35° 
Rerolled Raile.......... : 37@40 We. shane. ae bans 2.10* 

*Per 100 Ib. 


~ RAILWAY TIES—For fa'r-sized orders, the following prices per tie hold: 


6 In. x 8 In. 7 In. x 9 In. 











by 8} Ft. by 8} Ft. 
Cileege, WG CN ioscan ei bess ecccass $1.70 $1.90 
Chicago, Hardwood and Red Oak............. 1.35@1.45 1.50@1.70 
Chicago....Empty Cell Creosoting (add’]) ..... .50 .60 
San Francisco...... Green Douglas Fir" ...... . 84 1.14 
San Francisco, Empty Cell Creosoted, Douglas Fir 1.70 2.25 
Oh: LAG; PIE ac huh os kdecaeee vies 1.30 1.60 
St. Louis (creosoted) (zinc treated).............. 1.70 2.05 
St. Louis, Red Oak, plain............ bigs SSUES « 1.20 1.50 
St. Louis, Sap pine-cypress .................45. 1.05 1.35 
TRACK SUPPLIES—The ee prices are base per 100 Ib. f.o.b. Pitts- 
burgh for carload lota, together with the warehouse prices at the places named: 
—— Pittsburgh San Bir- 
ne Year Fran- ming- 
Feb. 7 Ago Chicago St. Louis cisco ham 
Standard spikes, yy-in. 
and larger.......... $3.05@3.15 $2.75@2.90 $3.00 $3.85 $4.85 $3.72 
Track bolts......:..... 4.00@4.25 3.75@4.50 4.00 4.90 6.20 4.57 


Standard section angle 
O60... iP senna 


2.75 2.75@2.90 2.75 3.45 4.00 3.20 


PIPE 
a 
WROUGHT PIPE—The following mill discounts are to jobbers for carload 


lots on the latest Pittsburgh basing card 
BUTT WELD 
Steel Iron 
Ir ches Black Galv. Inches Black Galv. 
1 3. 0 acy 50} 1 to 1% 30 13 


BUTT WELD, EXTRA STRONG, PLAIN ENDS 


CR EAS cence ds 60 493 ee 14 
eee 61 50} ' 
LAP WELD,“EXTRA STRONG, PLAIN ENDS 

et hee occa eae 53 42} are wads an’ 23 9 
Bes oc cne ca 57 464 Wh ccces 29 15 
_ or 454 a 28 14 
Fone @...:.<:.. 52 394 7and 8 ...... . 2 7 
.. | re 324 | Sa 16 2 
Wand 12...) .: 44 314 


WROUGHT PIPE—From warehouses at the places named the following dis- 
counts hold for stee! pipe: 


——————-_ Black ————_____. 
New York Chieago St. Louis 
I to 3 in. butt welded.......... 48% 50% 49% 
2} to 6 in. lap welded..-........ 44% 47% 40%, 
———————— Galvanised ——————__ -- 
New York Chicago St. Louis 
1 to 3 in. butt welded........... 34% 37% 36% 
2} to 6 in. lap welded........... 0% 34% 33% 


Malleable fittings, Classes B and C, banded, from New York stock sell at list 
plus 4%; class A, plus 23°. Cast iron, standard sizes, 34% off. 


CAST-IRON PIPE—The following are prices per net ton for carload lots: 
—_———New York—— 








Birmingham Mill Pittsburgh Feb. 7 One Year Ago 
4in... ae $53.00 $59.20@60.20 $67. 10@68.60 $61.30 
6jin. and over. . 49.00 §5.20@56.20 61 .60(@63.60 56.60 

Chicago St. Louis San Francisco 
CMa Sites cmcdewsons $60. 20@ 64.20 $58.60 $63 00 
6in. and over....... - 57.20@60. 20 54 60 59 00 


¢Gas pipe and Class ‘‘A,”’ $5 per ton extra. 








CLAY DRAIN TILE—The following prices are per 1000 lin ft.: 
—— New York —— 


One San 
Size, In.” N Feb. 7 YearAgo St.Louis Chicago Francisco Dallas 
re $45.00 $50.00 caucus $73.00 
| ae 55.00 55.00 50.00 75.00 $76.50 83.00 
rr given tee 80.00 80.00 P 100.00 97.75 108.00 
Se icieses Foe 105.00 85.00 175.00 127.50 133.00 
Wr Fivake 170.00 170.00 195.00 187.50 212.50 199.00 


SEWER PIPE—The following prices are in.cents per foot for standard pipe in 
car load lots, f.o.b., except as otherwise stated: 








San 
New York Pitts- Birming- St. Fran- 
Size, In Delivered burgh ham Louis Chicago cisco Daila- 
‘ Gee akc onne ‘ $0.15 $0.12 one 
. 105 $0.11 $0.1175 15 a $0.15 
; ohaee. =< 0SER os .23 18 18 
' . 1575 . 165 . 1645 ae 21 .21 
‘ . 245 . 26 . 26 35 .30 .325 
: 3675 = 6.338) 364 .53 .42 . 476 
‘ .4725 .442  .468 .68 54 .612 
; .63 .65 .78t .90 .90 . 884 
; .875 oo t.0a7r 1.2% 1.32 1.153 
. 1.05 item vesas = Pere saa 
Nea vckurenes 2.64¢ 1.40 See * 0.0) 2. 2 ase 1.564 
Mn chiehewekayerd 2.97 1575 1.625 1.872¢ 2.25 2.16 2.04 
hah ben ete oe 4.81¢ 2795 éaee 2.95t 4.69¢ 3.00 3.344 
Miia wvedeetates Peer oe ce DO 5 at 3.60 4.06 
Sa 6.93 4.14 cove VAC * EER eins 5% 4.99 
Ni carsaneenecs TOE GNP: ces SN TEER wee ves 5.42 
3 5 8 12 24 36 
Boston............... $0.129 $0.198 $0.305 $0.595 $1.99¢ $5.97t 
cect Wiweaees’ sake 40 72 2.55 5. 66T 
Sa rigs es viacscte . 135" . 18* .27 .47 Loe .eaus 
i pee sescas .36 at BO ees 
Los Angeles........... 383 . 165 .275 ae 4.4 edi 
New Orleans.......... . 145* . 168* . 28 eee REE neuen 
CRON. 5 idoadesace 11 . 1665 . 259 -4995 1.655 4.92t 
I Bis a a a ony 1 . 165* .275 .425 OE. cn euima 
Montreal, delivered... .. .68t .45t .70 1.35 4.50t aie 
Ss <$:b02 oc'ewe é 108 .162 252 . 486 2.205+ aig 
Baltimore......... tae 117 .175 .273 -5265 1.755 3.997 
Kansas City, Mo...... . 15° 40° 335 one 2.09 4.35t 
Philadelphia.......... 111 167 . 26 . 60 1.676 6.12 


*4-in., 6-in., 9-in., respectively. tDouble Strength. 3-in. special. 





ROAD AND PAVING MATERIALS 


ROAD OILS—Following are prices per gallon in tank cars 8,000 gal. minimum 








f.o.b. place named: 

Feb. 7. One Year Ago 
New York, 45% asphalt..... (at terminal)........ $0.053 $0.06 
New York, 65% asphalt...... (at terminal)... ‘051 “06 
New York, binder........... (at terminal)........ .06 .0675 
New York, flux. ........++8. (at terminal)........ . 06 065 
New York. liquid asphalt... . (at terminal)....... 048 .07 
St. Louis, 40@50% asphalt ............... as ol 0575 ; 
St. Louis, 507 60% asphalt... .....5...6..eceeeee 06 -0548 


MMB rs otc cdnonesiadtagertie 


eee eee eee eee eee eee 
eee ee eee eee ee eee eee eee) 
CR Ree eee ee eee eee ee eee 


* F.o.b. Oelum, Cal. Freight to San Francisco, 80c. per ton. 











i 
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bulk in carload lots, f.o.b. points listed: 


New York (Tez1s 

Boston (M erican) 

Chicago (Stanolind)... 

San Francisco, /.0.b. refinery, Oleum, Cal 
Dallas (Texas) 


Seattle," D” grade, California, /.0.b. Richmond. 


Denver (California) ..... 
Minneapolis f o.b. Twin Cities Seay... 
St. Louis (Trinidad). 
Baltimore (Standard Oil).. 
Montreal! (J mperial) oi 
Atlanta (Merican)..... 
Detroit (Merican).... . 
Cincinnati (Kentucky Rock). 
Maurer, N. J. (Bermudez) 
Maurer, N. J. (Merican). 
Philadelphia (Mexican) .. 
Kansas City (Texas) 


Los Angeles “‘D" grade, California. fob. El Segundo Refinery 


*F.o.b. Bayonne, N. J. 
tF.o.b. Marcus Hook, Pa 


NOTE—RBarrels or drums are optional in most cities. 
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ASPHALT—Price per ton in packages (350-Ib. bbls. or 425-lb. drums) and in | CRUSHED STONE—Price for eargo or carload lots f.0.b. cit 


ton, and from 4 to 5 drums; 200 to 300 gal. to the ton. 


PAVING STONE— 


Package Bulk 
00* 
00 
.25 


10 
75 


S38 


30 


—Ne Nee Ne 
HKNORAOWO—— se 


About 6 bbls. to the 


New York (grade |)... ....5-in. granite, 30 blocks per sq.yd. $138.00 per M. 


{ About 4x8x4 dressed 3. 60 per sq.yd. 
About 4x8x4 common..... 2.20 per sq.yd. 


Basalt block 4x7x8 


{ 5-in. granite 
28 blocks per sq. 


4x8x4 dressed 
4x8x4 common 


Granite. 


70.00 per M. 


ya} 125.00 per M. 


2.85 per sq.yd. 
104.75 per M. 


3.05 per eq.yd. 
2.90 per sq.yd. 


3.75 per sq.yd, 


otherwice, is as follows, per cu.yd.: 


—__ IT 


Gece Oh Rn, wmmcmiiien. 
Feb.7 One Year Ago Feb.7 One ‘ 


$1.85 


M inneapolis.. . 
Kangas City. . 


388 


Vowve 


~_* 


Pm: Be : ee 
itteburg . on . 
Cleveland 


VNR KN —VRNw 
NOoO-—oMNSO 
ww 


* 


+. 85 
2.25 
25 
a 
00 
2 00° 
o0* 


1@ 2.00% 


1 20% 
60* 
85 
00* 


aici cha tthe nat aee 
CRUSHED SLAG—Price of crushed if in carload lots, per net ton, at t plante: 
fi 


Youngstown District. . 
Steubenville District 
Ironton District 


Birmingham, Al 

Buffalo, N. ss 

Cleveland, O 

Eastern Pa. an Northern N. J 
Western Pennsylvania 
Longdale and G ilen Wilton, Va 
Toledo, Ohio 


LIME—Warehouse prices: 


- 
—NrNN—NNRNNN 


}-In. Roofing 


Hydrated, per Ton Lump, per Barre! 


Finishing eT Finishing 
8. $13.10 $3. 75* 
20.60 1. 50¢ 

2.624* 


4.20* 


Common 
$3.00@3. 25+ 
1. 50+ 
2.624% 

1.85t 

13. 40 


. San Francisco. ...... i an 
Granite. . 3.75@4. 50 per sq.yd Minneapolis. . : i70t 


2.74 per sq.yd. | Denver.. Saiabie . ee 
7 ; 18-005 18.003 
( Brong, 4 ft wide......... $0.22 per sq.ft. | Seattle, paper sacks . ; rn 


Manhattan, 4ft. wide... 22 persq.ft. | LosA beeeeeees geen . + 55 2: 00+ 

Queens, 5 ft. wide . 24 per sq. ft. 5 - . 
. 6x24-in. cross-walk..... 1.10 per lin.ft. ° 9. 50t 
i ' ..No market .... per lin.ft. . . . : oH 


CURBING—New York: Bluestone per lin.ft., f.o.b. barge New York, 5x 16 in., a hia........ ‘ 1. 24t 


” : ansas City . : ° 2. 45* 
8Sc.: 5 x 20 in., Queens, 85c. St. Louis: Class “A oe. Sees. 5x l6in., ee on 450 13.75 200+ 1 80t 


.e en hicaga: 5 x ota. SS. SS ger eae Cae pope hee. ia ax). Per 1801b, bbl. (net). $Per ae of 10¢. per 

ae inneapolis quotes brown common lump lime; elly Is white is $1.80, 
WOOD BLOCK PAVING eet eneee esqigoent Per at Yd. Sheboygan $1.70. ew York uotes hydrat time * ‘on cars” in paper sacks; 
New York (delivered) = 66 lump lime “alongside dealers docks " or “on cars.” 


NATURAL CEMENT—Price to dealers per bbl. oe oe bbl. or over, Lob., 
exclusive of bags: 7 One Year 
Minneapolis (Rosendale) 328 $2.80 
Kansas City (Ft. Scott) ‘ 1.50 
Cincinnati (Utica) . ‘ 1.72 
Boston (Rosendale) 7 

8t. Louis (Carney). . . 1.75 
Birmingham (M Sehiah pozzolan cement .10 


PORTLAND CEMENT—Prices to contractors 2 pe bbl. in carload lota | to. ab 
points listed without bigs. Cash discount not d 
Feb. 7 One Mon‘ th Ago One Year 
New York, del. by truck..... $2.50@ 3 60 $2. 50@2.60 $2.60@2.70 
New York, alongside dock to . 
dealers 2.15 
i " va 2.33 
2 63 


SRASSSSSSSBSLSHLNASS 


SAND AND GRAVEL—Price for cargo or carload lots to contractor is as 
follows, per cu.yd.: ish 


— hIn— —iln— — Sand — 
ne om One 


Year Year 
Feb.7 Ago Feb.7 Ago 
$2.00 $2. s $1.25 $ = 


1.90 
25 
40t 


a 
B88) 


n 


38ssss ~ 


ed ed ed ed) 


New vats aenennis ante. $ 
Den 


2.00 
1.50t 
a. = 


sguss 
©Covovwco—VW@ 


VN Cen wruwn 


ww 
+* 
“uN 
ww 
— 
~>-* 


a 2. 


!. 
a 
ms 
1. 
1. 
t 
1. 
1 
1 
1 
1 


Votk—we 

ovgu 
~—w au 
—ruAs— 


~ Paul 42 2:29 

, eee eee 10c. each. 40c. per bbl.; 20c a in Canada, 80c. per bbl. 
Current mill-prices waet f in p omlond lots, without bags, to ecntractors: 

Bufineton, thd. me Hudson, N. ¥ $ 


Daan ilbilendiedicinalsiiacicitsniiiaasdictcts 


8 
gstusss 


Se ene 
e > 
oe 
& 
= 


Ba 2Sas 
sogscgcues! 


eee ete tees tenn ee 
yv 
gor~sersey 


noo 
Von 
No 
wo 


~ 
—— ON AH HB NH De: 


eS es 
~ 


Philedd 
Kansas 


6 
0. 66*F 0 66° 

New Bi $i. 75 pee eu. ‘yd. ready mixed, $2.00 | 
Los Angeles—Freight from quarry, 70c. per ton, and is included in above price. 


a 
oo 
a2 
— 
w 
> 








SS 

February 7, 1924 

TRIANGLE MESH—Price per 100 sq.ft. in carload lots: 
PLAIN 4INCH BY 4INCH MESH 


ENGINEERING 











Veight in Pitts : Warehouse 
Style Pounds per burgh Chea : 3 . San Fran- 
Sgmber 100sq.f:. Mill Mill NewYork St.Louis Dallas cisco 
032 22 95 $1.02 $1.24 $1.04 $1.12 $1.33 
049 28 12 1.30 1.58 1.32 1 38 1.67 
068 35 147 «1.59 1.94 1.62 1.67 2.06 
093 45 189 204 2.50 2:08 200 2-66 
126 57 2 34 2.53 3.09 2.59 2.55 3.29 
153 68 279: 1 R2 3.60 3.08 3.15 i 
180 78 3 20 3.47 5.22 3.54 3.47 
245 103 422 4.57 4.60 4.66 4.58 
287 119 4.88 5.28 6 44 5.39 5.26 6.88 
336 138 5.66 6.13 7.39 6.25 6.11 
395 160 6.56 7.10 8 67 7.25 ee tte 
$0.72 $0 Je 30 95 $0.79 $0.76 
> 17 ; 46s neene 
Os5P 24 102 1.10 1.35 age nee ee 
072P 31 1.29 1.40 1.71 a ere 
097P 40 1.66 1.80 2.20 1.83 Ro yt a ie eget 
me BB ar fe be 
core : ! 1.83 1 


089R 40 — .80 wid 90 5 suit 

In rolls, 48, 52-, and 56-in. wide and in 150-, 200- and 300-ft. lengths. 
Galvanized is about 15% higher. Size of roll carried in New York warehouses, 
48 in. wide x 150 ft. long, or 600 sq. ft. 


EXPANDED METAL LATH—Prices in carload lots per 100 yd. for painted 
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are as follows: St ‘ act 
; Weight *New York Chicago ouis rancisco allas 
; ae $22.00 $21 25 $19.50 ~——«-$20.:00 $25.50 
26 “ 2.3 22.00 22.50 21 00 19.11 27 58 | 
3.0 22,00 25.25 ot, Se eRe 71 
n 3.4 24.00 27 25 26 00 24.09 33 16 
2* 4.33 27.00 31.75 OO 76 - > 2-3 rs 35 10 


*Price to contractors at warehouse or delivered on job in Manhattan, Bronx 
or Brooklyn. iagiieeaceibibiadeainianieemaioip regain cicnipyieneiicininan 
BARS, CONCRETE REINFORCING—Current quotations per 100 Ib.: 


ROLLED FROM BILLETS 
——Warehouse, Uncut 








Pitts- Bir- San 
burgh mingham New St. Fran- 
Inches Mill Mill York Chicago Louis Dallas 


and larger.. “ 40 $2.70 $3 54 $3.20 $3.35 


4S 280 359 3.25 3.45 3. 43 3.75 
Tae 2 50 290 3.64 3.30 3.55 3 48 3.85 
i ons 2 65 295 3.69 3.45 3.75 3.63 4.05 
} 2.90 300 4,04 3 70 4.35 3.78 465 


For size and cutting extras, manufacturers and distributers, see bar card of 





July 1, 1923. 

ROLLED FROM RAILS < 

St. St. 

Chicago Louis Dallas Chicago Louis Dallas 
and larger $2 30 $3.05 $3.08 [: $2.70 $3.30 $3.30 
is sale 2 40 3.10 3 13 aan 3 30 3 50 5.48 
D sees 2 50 3.15 3.18 co ee sake 
BRICK—Contractors price per 1,000 in cargo or carload lots is ar follows: 
‘ommon 





One One Year — Paving Block — 


Feb. 7. Month Ago Ago 3-inch* 4-inch* 
New York (del.). . $23.65@25.85 $23.65 $23.50 $46.50 $54 00 
New York (at dock)... 20@22 20.00 EP. aac eels or atalepiare 
Chicago...... 1 00 11.00 11.00 34. 00 42 
St. Louis, salmon.. . 16@ 18 16@ 18 16 00 38@40 40@42.50 
Denver, salmon... 12.00 12.00 12.00 RR re 
CRAG: cis c'sancecaes Ree 11.60 9.85 33.00 
San Francisco......... 15. 50 15.50 ot ee 
Ios Angeles .......... 14 50 BOM 39, a a (not used) 
Boston (del.)......... 22.00 21.00 20.00 48.25 56.00 
Minneapolis (del.)..... 16@18 16@ 18 Sree. St iaties geacae 
Kansas City.......... 16.50 16.50 14 50 (no market) 
Bethe. cc ievsstcsece Saree 15.00 13.00 00 ; 
Cincinnati............ 17.00 20.00 18.00 40.00 45 00 
Montreal ..0....0scees 16 50 16.50 16 00 100.00t 68 00 
Detroit (del.)......... 17.40 18.25 +e 38 50 41.50 
Baltimore (del.)..... 21.00 21.00 18.00 40.00 45.09 
Atlanta aes 00 11.00 10.00 40.00 45.00 
New Orleans...... 18 75 18.75 15.75 ; ae 
Birmingham... 12.50@ 14.00 12.50@14.00 12.50 .....  ....4, 
Philadelphia.......... 21.00 21 00 20@ 28 38.00 46.00 
Pittsburgh (del.) 16.00 16 00 DME Sh rade hs Be 
Cleveland 16.00 16 00 WEES) cai ace Scenes 


*For paving blocks 34x8}x3 and 34x8}x4 respectively. t F.ob. tImported. 
HOLLOW TILE— Price per block in carload lots to contractor for hollow build- 








ing tile. 
—— New York -—— Perth 
Feb. 7 One San Amboy 
on Year Chi- Phila- St. Trane N. J., 
Trucks* Ago cago delphia Louis cisco Factory* 
4xt2x12... $0.1179 $0.123 80064 $0.125 $6.08 $0.108 ..... 
6x12x12... 1769 . 1844 088 aa i) BOB eh end 
8x12x12... 2211 . 2305 12 .245 145 244 $0. 1968 
SOD TD. eo es ods Laee 1611 ; ; 17 . 2442 
Ose detRise. oe hina 176 i duh aie 3175 
* 5 per. off for cash. 
4x12x12 6x12x12 12x42x12 
DOOR 563 cies Hea cucee 12 $0.23 PBS 
\linneapolis (f.0.b. cars)....... 07 -12 $0.20 
Minneapolis (delivered) ........ 075 13 21 
Cincinnati 335505 seeccv eas 07485 187455 ¥% 
Kennes Clie icocia de caeieris .0965 . 168 gate 
DENVER. «Societe be Gin te a 065 123 188 
Seattle (delivered) .........000- i 25 36 
Los Angeles sor nabde rise denuin: 4. 0a 1686 ens 
New Orlesmt. 4:5 .s0deciewae vars 12 23 ‘ 
Detroit (delivered) ........ese0- 1045" 1958 -2737 
Montreal. ....sosaewntdd axumabud 154 . 225 30 
Balti ‘ .27 sorte 
Atls ; vais 
. 285 
.179 


St eeee 





STRUCTURAL MATERIAL—Following are base prines f. 0. b. mill, Pittsburgh 
and Birmingham, together with quotations per 100 Ib. from warehouses at places 





named: Bir- —————— Warehouse - 
ming- San 
Pittsburgh ham New St Chi- Fran- 
Mill Mill York Dallas Louis cago cisco 


Beams, 3 to 15 in $ 
Channels, 3 to 15 in 
Angles, 3 to 16 in., } in 


2.50 $3.00 $3.64 $4.40 $3.45 $3.30 $3.60 
2 3.00 4 3 

SS acche. « 2 
2 


5 
50 3.64 44 3.45 30 3. 60 
5 
5 


. 0 3.00 3.64 4.40 3.45 3.30 3.60 
Tees, 3in. and larger. . 0 3.00 3.64 440 3.50 3.30 3.60 
Plates, } in. thick and 

heavier....... 2.50 3.00 3.64 4.40 345 3.30 3.60 





RIVETS—The following quotations are per 100 Ib.: 


STRUCTURAL 

—————_—_-+-——— Warehouse ———_________ — 

— New York — San 
Pittsburgh Feb. 7 One Chi- St. Fran- Dallas 

Mill Yr.Ago cago Louis cisco 
fin. and larger $2.90 $4 40 $3.85 $3.75 $3.90 $5.00 $490 

CONE HEAD BOILER 

} in. and larger $3 10@3.15 $4.50 $395 $3.85 $4.10 $520 $5.00 


§ and i........ 3.25@3.30 4.66 4.11 4.00 §.35@4.70 5.35 5.15 
BOGE Wisscccce 3.50@3.55 4.90 435 4.25 4.85 5.60 5.40 





NAILS—The following quotations are per keg from warehoure: 


Pittsburgh San St. Mon- 

Mill Chicago Francisco Dallas Louis treal 

Wire...... $3.00 $3.80 $4.25 $4.55 $3.36 $4.95 
oS eee xt 4.45 $3 5.75 3.59 5.00 


SHIP SPIKES—Current prices per 100 Ib.: 


-——San Francisco— Seattle 
ln. Galv. Black Black 
Pecececccc eee eeeeeeeeeeeeenreeeeesens $9.20 $5.85 $7.00 

Dea tataselaica ocips abt diecussitbe waaiah ios Wa a ohn 5&5. 5.60 5.50 
eee emote a eer ronec een am a $145 5.85 


PREPARED ROOFINGS—Slate-surfaced roofing (red and green) in rolls of 
108 sq.ft. costs $2.71 per roll to consumers in less than carload lots f.o.b. 
Philadelphia. 

Single shingles, red and green slate finish, cost $6.95 per square (sufficient to 
cover 100 sq.ft.) in less than carload lots, f.o.b. Philadelphia. Strip shingles 
(4 in 1) f.0.b. Philadelphia, l.c.1., $6.10 per square. 





ROOFING MATERIALS—Prices f.o.b. New York, to consumers in less than 
carload lots: 


Tar felt (14 lb. per square of 100 sq.ft.) per ton............... $78 .02 
ae NONE Cie EL ORD, HOE BOOT. 605 oo 5 civic evesocssaeciseses 2.04 
Asphalt roofing (in barrels), per ton, f.o.b, plant*.............ceeeeees 38.75 
Asphalt felt (light), per ton, f.o.b. plant*...... 2.00... c eee eee wees 87.75 
Asphait felt (heavy), per ton, f.o.b. plant*.... 2... 6... ccc eeeeeeeues 87.75 


* Delivered in Metropolitan Dist., $2.00 additional. 





WINDOW GLASS—Double strength, box list, united inches, 34, “AA” grade, 
at discount of 85 per cent from standard lists, f.o.b. New York; “A” grade 
less 84 per cent; “B"’ grade, 86 per cent; ‘‘B B” grade, 88 per cent. 





SHEETS—Quotations are per 100 Ib, in various cities from warehouse also the 
base quotations from mill: 


Pittsburgh San 

Large St. Fran- New 
Blue Annealed Mill Lots Louis Chicago cisco York 
ah SE rE $3.00 $4.10 $4.00 $5.00 $4.35 
Se Mees sadcacedeee 3.10 4.15 4.05 5.05 4.39 
Metab cbeneenetees 3.20 4.20 4.10 5.10 4.44 
BE Chess Wee dddcenes 3.40 4.30 4.20 5.20 4.54 

Black 
*Nos, 18 and 20....... 3.70 4 4.70 5 60 4.55 
*Nos. 22 and 24...... 3.75 4.60 4.70 5 65 4.60 
WEN Mn va} 40 bieie 46.04 3.80 4.65 4.75 5.70 4.65 
WE Wines eho 60 44052 3.85 4 4.85 5 80 4.75 
Galvanized 

| Re, BA eee 4.00 4.75 485 5.50 4.80 
MEL. sivas sot eeess 4.10 4.85 495 5 60 4.90 
NL eee 4.10 4.85 495 5 60 4.90 
Nos. 17 to 21......... 4.40 5.15 5.25 5 90 5.20 
Nos. 22 and 24........ 4.55 5.30 5.40 6.05 5.365 
*Nos, 25 and 26....... 4.70 5.45 5.55 6.20 5.45 
er 5.00 5.75 5 85 6 50 5.76 


*For painted corrugated sheets add 30c. per 1,000 Ib. for 5 to 28 gage; 25c. for 
19 to 24 gages: for galvanized corrugated sheets add 15c., all gages. 


— 


LINSEED O1L—These prices are per gallon: 
-—— New York ——~ 


One 
Feb.7 Year Ago 
Raw in barrels (5 bbl. lots)... .. $0.95 . $0.93 


—— Chicago —— 


One 
Feb.7.. Yesr Ago 
$0.94 $0.98 








~ ENGINEERING 


WHITE AND RED LEAD—In 100-lb. kegs, base price in cents per pound: 


——— Dry ——_——~ - In Oil 
Feb. 7 1 Yr. Ago Feb. 7 1 Yr. Ago 


Red 14.50 $4.25 16 00 15.75 
White 14.50 14.25 14.50 14.25 





LUMBER 


Prices wholesale, per M. ft. b.m., to dealers in carload lots, f.o.b. 


San Francisco—Prices of rough Douglas fir No. | common, in carload lots to 
dealers at yards. To contractors, $2 per M. ft. additional 
6-8 and 10-16-18 and 22 and 
12 Ft 20 Ft 24 Ft 25 to 32 we 
3x3and4.... $35.00 $36.00 $37.00 $40. 06 
3x6 and 8 35.00 36.00 387.00 j0.00 
4x4-6and 8... . 35.00 36.00 7.00 40.00 
3x10and 12...... 35.00 36.00 37.00 .00 
nies . 39.00 39.00 .00 . 00 
4x!Oand!2 00 36.00 00 .00 
4x14... errr 39.00 .00 .00 
24 Ft. and Under 25 to 32 Ft. 33 to 40 Ft. 
837.00 $39.00 $41.00 
38.00 40.00 42.00 
37.00 39.00 41.00 
38.00 40,00 42.00 


New York and Chicago—Wholesale prices to dealers of long leaf yellow pine. 
-———New York*-—— -——- Chicago —— 

20 Ft 24 20 Ft. > 
and Under . and Under 24 Ft. 


3x4 to 8x8 i? $48.00 . 7.3 
3x10 to 10x10 : . j 

3x12to 12x12.. sek : d 58.00 
3xl4to 14x14.. a ‘ f 
3xl6to 16x16.. i 
3x18to 18x18 ; ; J 

4x20 to 20x20 92.00 


*Wholesale price to denbens: i. emteuten. delivered from lighters or cars to 
job, $5 additional. Short leaf pine costs $3 per M. less. 


Over 24 ft.—Add $1 for each additional 2 ft. in length up to 30 ft. for sizes 
12 x 12 and under, for sizes over 12 x 12 add $2, for merchantable add $2 to sizes 
10 x 10 aad under 


Other Cities 12x12-In. 
———8x8-In. x 20 Ft. and Under——. 20 . and Under 
Pp. Fir* Hemlock Spruce Fir’ 


RE 5 cs aeew nasi 57.00 $68.00t $53.00 $53.00 eis $90. 00+ 
Seattle ‘ eS 29.50 
New Orleans 30.00 = 
Baltimore... .. . 33.59 53.00 
CEE. cece siass 40.00 74.00 
Montreal : re 
Los Angeles Ee get 49.00 
Denver ‘ede ‘ 
Minneapolis. . 44.00 
Atieate.. ....<6..05. RR 
Dallas. . . 50.00 
Kansas City......... 44.75 
Birmingham . 30@35 
Philadelphia ; 50.00 
Detroit 50.00 
are 
-—I-In. Rough, 10 In. x 16 Ft.~ 2-In. T. and Gr. 
and Under 10 In. x 16 Ft. 
P. Fir* Hemlock e Fir* 
eT eerryT ee $55 .00t $46.00 $58.00 $63.00T 
DETER: x 0ncsse% stuns 
New Orlcans.......... 
Baltimore. ... 
Cincinnati........... 
SRN. SC iccackbane 
Los Angeles........... 
Denver 
Minneapolis 
Atlanta. . 
Dallas 
Kansas City.......... 
Birmingham.......... 
Philadelphia. ... 
Detroit 
St. Louis. . 


Birmingham—Quotes carload beta, fob. eidings; $4. 00 additional per M. ft. 
to contractors. 

Boston and Cincinnati—Prices to contractors in carload lots, f.o.b. 

Denver—Quotes dealers price to contractors on large projects. 

St. Louis—Wholesale price to contractors, f.0.b. cars, $3 per M.ft. additional. 

Seattle—Price to contractors, delivered. 

Dallas—Wholesale to contractors, $10 per M.ft. additional. 

*Douglas fir coe. 


PILES—Prices per lineal foot, pine piles with bark on, f.o.b. New York. 


Diameters Points Length Barge 
12 in. at butt , 6 in. 30 to 50 ft. $0.14} 
12 in.—2 ft. from butt. ..... ‘ 6 in. 50 to 59 ft. .19 
12in.—2 ft. from butt. .......... 6 in. 60 to 69 ft 
14 in.—2 ft. from butt........... 6 in. 50 to 69 ft. 
14 in.—2 ft. from butt. .......... 6 in. 70 to 79 ft. 
14in.—2 ft. from butt........... 5 in. 80 to 89 ft. 


NEWS-R E C 0 R D 
MISCELLANEQUS 


STEEL SHEETPILING—The following price is base per {00 
burgh, with a comparison of a month and a year ago: 
Feb. 7 One Month Ago One \ 
$2.65 $2.65 $2.00 





WIRE ROPE—Discounts from iist price on regular grades of brig! vb 
ized are as follows: galvan- 


East: Territory 


A 


Avew York 
ar 


Hercules red strand, all constructions 
Patent flattened strand, special steel wire rope. . . 
Patent flattened strand, iron rope 
Plow steel round strand rope. . 
Special steel round strand rope 
Cast steel round strand rope 
Round strand iron and iron tiller 
Galvanized steel rigging and guy rope...................... 
Galvanized iron rigging and guy rope 
California, Oregon, Nevada and Washington Discount: 5 points less than dis- 
count for Eastern territory. 
Wyoming, New Mexico and Colorado: Discount 5 points less than discount for 
Eastern territory. 
Arizona: Discount 10 — less than discount for Eastern territory 


Montana, Idaho and Utah: Discount 10 points less than discount for Eastern 
territory. 


North Dakota, Nebraska, Kansas, Oklahoma and Texas: Discount 5 points 
less than discount for Eastern tenitory. 


MANILA ROPE—For rope smaller than }-in. the price is 4 to 2c. extra; while 

for quantities amounting to less than 600 ft., there is an extra charge of le The 

— *. feet _ pound for the various sizes is as follows: j-in., 8 ft., J-in., 6; 
d-in., 44; I-in., 34; I4-in., 2 ft. 10 in.; I}-in., 2 ft. 4in. Following is price pet 

pound for j-in. “and larger, i in 1200-ft. ote 

Boston.................. $0.16}@.18 New Orleans 

PES. de cacaueh see x : Los Angeles............... 

Chicago.......... ME Fac Cake vies caartes 

Minneapolis. ... . 

San Francisco 

Atianta....... 

Denver... . 


Bicmingham.......:...... 


EXPLOSIVES—Price per pound of dynamite in small lots: 
— Gelatin ——— 
j 60% 
Mow Teak... see <s is $0. 295 


Minneapolis 
eee 


Cincinnati 

Montreal. . . 

Bireingham, ‘dite. 

New Orleans ar 7 
San Francisco . 1625 
Philadelphia 215 


Copeencals —Water and sewage treatment chemicals, spot shipments in 

carload lots, f. o. b. New York: 

Sulphate of aluminum, in bags, Foo 100 Ib.. s ease $1.40@1.50 

Sulphate of copper, in bbl., a ee Ib.. 35 er ae §.65@4.75 
‘a ash, 58%, in bags, per | : hs ieee 1.25@1.45 

Chlorine, liquid, cylinders, Om, per Ib... 1G. $ 

Hypochlorite of lime (bleaching poeaet in drums, per 100 Ib.. 2.55@2. 


FREIGHT RATES—On finished steel products in the Pittsburgh district, in- 
cluding plates, structural shapes, merchant steel, bars, pipe fittings, plain 
galvanized wire nails, rivets, spikes, bolts, flat sheets ee planished), chains, 
ete., the following freight rates are effective in cents per 100 Ib., in carloads of 
36,000 Ib.: 
Baltimore i NE Fe cies SEBS d 0.2. 
Birmingham .58 Kansas City..........-.--- : 
‘ New — Ee ere aves : 

PD 8S Sins v Ce Uae sae ve ‘ New Yor 
Chicago. ....... ‘ Pacific Sonat (all rail) .. 
Cincinnati ‘ serene 
Cleveland : Bt. Li. .cccccccessecesees 
Denver 5 Bb, PORE. 66s vn'ccsvnees 

* Minimum carload, 50,000 Ib., structural steel only; 80,000 Ib., for other iron 
or steel products. 





ains, 


ds of 





